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INTRODUCTION Г General Info 


r- How to Use This Manual - 4 


This manual is divided into 23 sect 
tion is marked with a black tab that lines up with its corresponding Special Tools 
thumb index tab on this page and the back cover. You can quickly 
find the first page of each section without looking through a full ta- 
ble of contents. The symbols printed at the top corner of each page 
can also be used as a quick reference system. 


Specifications 


Each section includes: 
1. A table of contents, or an exploded view index showing: 
Ф Parts disassembly sequence. 
@ Boit torques and thread sizes. Г 
@ Page references їо descriptions in text. i 
. Disassembly/assembly procedures and tools. Maintenance 
. Inspection. 
. Testing/troubleshooting. 
. Repair. 


. Adjustments. Engine 


ARON 


г- Special Information 


Indicates a strong possibility of severe personal injury H 
or loss of life if instructions are not followed. Cooling 


CAUTION: Indicates a possibility of personal injury or equipment 
damage if instructions are not followed. 


NOTE: Gives helpful information. Fuel and Emissions. 


CAUTION: Detailed descriptions of standard workshop procedures, 
safety principles and service operations are not included. Please note 
that this manual contains warnings and cautions against some specif- ж 
іс service methods which could cause PERSONAL INJURY, damage Tra nsaxle 
a vehicle or make it unsafe. Please understand that these warnings 
cannot cover all conceivable ways in which service, whether or not 
recommended by HONDA might be done, or of the possible 
hazardous consequences of every conceivable way, nor could ж . 
- HONDA investigate all such ways. Anyone using service procedures Ste erin g 
" or tools, whether or not recommended by HONDA, must satisfy him- 
self thoroughly that neither personal safety nor vehicle safety will 
be jeopardized. 


Ш 


All information contained іп this manual is based on the latest product 5 us p ension 
information available at the time of printing. We reserve the right 
to make changes at any time without notice. No part of this publica- 
tion may be reproduced, stored in retrieval system, or transmitted, 


r in any form by any means, electronic, mechanical, photocopying, * Bra kes 

| recording, ог otherwise, without the prior written permission of the 2 

: publisher. This includes text, figures and tables. L (Including ABS ) 
za 

} First Edition 9/92 1516 pages HONDA MOTOR CO.,LTD. 

: All Rights Reserved Service Publication Office | * Body 


Specifications apply to U.S.A. and Canada 


*Heater and 
Air Conditioning 


* Electrical 
fines alii ie скер wenn enw: (Including | SRS }) 


TT 
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Chassis and Paint Codes 
U.S. Model 


— Vehicle Identification Number 


Manufacturer, Make and 
Type of Vehicle —— — — — — 

JHM: HONDA MOTOR CO., LTD. 

HONDA, Passenger Car 

Model Line 

BAB: Prelude 2.27 

BB1: Prelude 2.2 £ VTEC 

BB2: Prelude 2.3 ? 
Body and Transmission Type 

1: 2-door 5-speed Manual 

2: 2-door 4-speed Automatic 
Vehicle Grade 

4: Prelude S 

5: Prelude Si 

6: Prelude Si 4WS 

7: Prelude Si VTEC 
Check Digit 
Model Year 

P:, 1993 
Factory Code 

C: Saitama Factory in Japan 
Serial Number 


JHMBA814*PCO00001 
тт] 


Г Vehicle Identification Number — 


and Federal Motor Vehicle 
Safety Standard Certification. 


Engine Number 


F22A1-9200001 


Engine Type 
F22A1: 2.2 £ SOHC Sequential Multi- 
port Fuel-injected engine 
H22A1: 2.2 £ DOHC VTEC Sequential 
Multiport Fuel-injected engine 
H23A1: 2.3 2 DOHC Sequential Multi- 
port Fuel-injected engine 
Emission Group 
: California with H22A1 engine 
: 49ST with H22A1 engine 
: California with H23A1 engine 
: 49ST with H23A1 engine 
: California with F22A1 engine 
923: 49ST with F22A1 engine 
Serial Number 


Transmission Number 


M2F4-1000001 


Transmission Type Ie 


M2F4: Manual with H22A1 engine 
M2L5: Manual with F22A1 engine 
M2S4: Manual with H23A1 engine 
MP1A: Automatic 

Serial Number 
M2F4: 1000001 ~ 
Except M2F4: 2000001 ~ 


2 


Paint Code 


COLOR 
B-64P 


— Paint Code SS] 


/ N 


Paint Code | Color 

B-64P Fresco Blue Pearl 
BG-23M Brittany Blue Metallic 
NH-503P Granada Black Pearl 
NH-552M Seabling Silver Metallic 
NH-538 Frost White 

R-81 Mirano Red 


Canada Model 


r- Vehicle Identification Number 


JHMBA814*PC800001 


Manufacturer, Make and 
Type of Vehicle 
JHM: HONDA MOTOR CO., LTD. 
HONDA, Passenger Car 
Model Line 
ВА8: Prelude 2.2 ¢ 
BB1: Prelude 2.2 # VTEC 
BB2: Prelude 2.3 £ 
Body and Transmission Type 
1: 2-door 5-speed Manual 
2: 2-door 4-speed Automatic 
Vehicle Grade 
4: Prelude 
5: Prelude SR 
6: Prelude SR 4WS 
7: Prelude SR-V 
Check Digit 
Model Year 
P: 1993 
Factory Code 
C: Saitama Factory in Japan 
Serial Number 


Vehicle Identification Number 
and Canadian Motor Vehicle 
Safety Standard Certification. 


— Engine Number 


F22A1-9280001 


Engine Type 

F22A1: 2.2 2 SOHC Sequential Multi- 
port Fuel-injected engine 

H22A1: 2.2 £ DOHC VTEC Sequential 

Multiport Fuel-injected engine 

H23A1: 2.3 £ DOHC Sequential Multi- 
port Fuel-injected engine 


Serial Number 
Е22А1 engine: 9280001 ~ 
H22A1 engine: 1700001 ~ 
H23A1 engine: 2700001 ~ 


Paint Code 


COLOR 
B-64P 


— 


Transmission Number ea ДЕРІ 
M2F4- 1000001 
Transmission Type —— sig 


M2F4: Manual with H22A1 engine 
M2L5: Manual with F22A1 engine 
M2S4: Manual with H23A1 engine 
MP1A: Automatic 
Serial Number 


M2F4: 1000001 ~ 
Except M2F4: 2000001 — 


Paint Code —————————— —, 
Paint Code 


Color 


B-64P Fresco Blue Pearl 
BG-23M Brittany Blue Metallic 
NH-503P Granada Black Pearl 
NH-552M Seabling Silver Metallic 
NH-538 Frost White 


R-81 Mirano Red 


| Identification Number Locations 


Warning/Caution Label Locations 


A: CABLE REEL CAUTION A 


CAUTION: 

BEFORE INSTALLING CABLE REEL: 
€ CENTER THE FRONT WHEELS. 
© ALIGN THE MARKS. 

€ READ SERVICE MANUAL. 


B: CABLE REEL CAUTION B 


CAUTION: SRS 
NO SERVICEABLE PARTS INSIDE; DO NOT DISASSEMBLE 
OR TAMPER. 


C: DRIVER MODULE DANGER 


A DANGER 

EXPLOSIVE/FLAMMABLE 

CONTACT WITH ACID, WATER OR HEAVY METALS SUCH 
AS COPPER, LEAD OR MERCURY MAY PRODUCE HARM- 
FUL AND IRRITATING GASES OR EXPLOSIVE COM- 
POUNDS. STORAGE TEMPERATURES MUST NOT EXCEED 
200°F (100°C). FOR PROPER HANDLING, STORAGE AND 
DISPOSAL PROCEDURES REFER TO SERVICE MANUAL, 
SRS SUPPLEMENT. 

POISON 

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM 
NITRATE. 

FIRST AID 

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING. FOR 
EYE CONTACT, FLUSH EYES WITH WATER FOR 15 
MINUTES. iF GASES (FROM ACID OR WATER CONTACT) 
ARE INHALED, SEEK FRESH AIR. IN EVERY CASE, GET 
PROMPT MEDICAL ATTENTION. 

KEEP OUT OF REACH OF CHILDREN. 


D: DRIVER MODULE WARNING 


A WARNING 

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN- 

TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU. 

€ DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB- 
ING DEVICES. THEY CAN CAUSE ACCIDENTAL 
DEPLOYMENT. 

€ NO SERVICEABLE PARTS INSIDE. DO NOT DISAS- 
SEMBLE. 

€ PLACE AIRBAG UPRIGHT WHEN REMOVED. 

@ FOLLOW SERVICE MANUAL INSTRUCTIONS 
CAREFULLY. 


E: INFLATOR WARNING TAG 


A WARNING 

ACCIDENTAL AIRBAG DEPLOYMENT CAN SERIOUSLY 
HURT OR KILL YOU. INSTALL THE RED SERVICE CONNEC- 
TOR WHEN THE INFLATOR HARNESS IS DISCONNECTED. 


F: STEERING WHEEL NOTICE 


NOTICE 
IMPROPER STEERING WHEEL REMOVAL OR INSTALLATION 
CAN DAMAGE SRS COMPONENTS. 


FOLLOW SERVICE MANUAL INSTRUCTION CAREFULLY. 


| Warning/Caution Label Locations 


(cont'd) 


*E: Inflator warning tag (Refer to page 1-5). 


G: SRS WARNING (ENGINE HOOD) 


SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 
THIS VEHICLE IS EQUIPPED WITH DRIVER AND FRONT 
SEAT PASSENGER AIRBAGS AND FRONT SEAT BELT TEN- 
SIONER SYSTEMS. 

ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE 
COLORED YELLOW. 

TAMPERING WITH, DISCONNECTING OR USING ELECTRI- 
CAL TEST EQUIPMENT ON THE SRS WIRING CAN MAKE 
THE SYSTEM INOPERATIVE OR CAUSE ACCIDENTAL FIR- 
ING OF THE INFLATOR. 


A WARNING 

THE AIRBAG INFLATOR IS EXPLOSIVE AND, ІҒ ACCIDEN- 
TALLY DEPLOYED, CAN SERIOUSLY HURT YOU. FOLLOW 
SERVICE MANUAL INSTRUCTIONS CAREFULLY. 


H: STEERING COLUMN CAUTION 


CAUTION SRS 


TO AVOID DAMAGING THE SRS CABLE OR REEL, WHICH 
COULD MAKE THE SYSTEM INOPERATIVE, REMOVE THE 
STEERING WHEEL BEFORE REMOVING THE STEERING 
SHAFT CONNECTOR BOLT. 


1: FRONT SEAT PASSENGER AIRBAG MODULE DANGER 


А DANGER 
EXPLOSIVE/FLAMMABLE 
CONTACT WITH ACID, WATER OR HEAVY METALS SUCH 
AS COPPER, LEAD OR MERCURY MAY PRODUCE HARM- 
FUL AND IRRITATING GASES OR EXPLOSIVE COM- 
POUNDS. STORAGE TEMPERATURES MUST NOT EXCEED 
200°F (100°C} FOR PROPER HANDLING, STORAGE AND 
DISPOSAL PROCEDURES REFER TO SERVICE MANUAL, 
SRS SUPPLEMENT. 

POISON 

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM 
NITRATE. 

FIRST AID 

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING. FOR 
EYE CONTACT, FLUSH EYES WITH WATER FOR 15 
MINUTES. IF GASES (FROM ACID OR WATER CONTACT) 
ARE INHALED, SEEK FRESH AIR. IN EVERY CASE, GET 
PROMPT MEDICAL ATTENTION. 

KEEP OUT OF REACH OF CHILDREN. 


A WARNING 

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN- 

TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU. 

© DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB- 
ING DEVICES. THEY CAN CAUSE ACCIDENTAL 
DEPLOYMENT. 

€ NO SERVICEABLE PARTS INSIDE. DO NOT DISAS- 
SEMBLE. 

€ PLACE AIRBAG UPRIGHT WHEN REMOVED. 

@ FOLLOW SERVICE MANUAL INSTRUCTIONS 
CAREFULLY. 


J: LABEL 


K: DRIVER INFORMATION (SUNVISOR) 


SRS| ALWAY WEAR YOUR SEAT BELT 

€ THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AS A 
SUPPLEMENTAL RESTRAINT SYSTEM (SRS). 

@ IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT. 

Ф BEFORE DRIVING READ LABEL INSIDE THE GLOVE BOX. 


*K: DRIVER INFORMATION 


SRS| ALWAY WEAR YOUR SEAT BELT 

€ THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AND 
A FRONT SEAT PASSENGER AIRBAG AS A SUPPLEMEN- 
TAL RESTRAINT SYSTEM (SRS). 

€ IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT. 

€ BEFORE DRIVING READ LABEL INSIDE THE GLOVE BOX. 


L: GLOVE BOX INFORMATION 


DRIVER'S AIRBAG INFORMATION SRS 

€ SUPPLEMENTAL RESTRAINT SYSTEM (SRS) CAN PRO- 
VIDE ADDITIONAL PROTECTION FOR THE DRIVER IN A 
FRONTAL COLLISION. A FUNCTIONAL DESCRIPTION OF 
THE SRS IS IN YOUR OWNER'S MANUAL. 

€ THE SYSTEM MUST BE INSPECTED TEN YEARS AFTER 
DATE OF MANUFACTURE, AS NOTED ON THE CERTIFI- 
CATION PLATE. 

€ ANY REPAIR, INSPECTION OR NEARBY ACCESSORY IN- 
STALLATION SHOULD BE DONE BY AN AUTHORIZED 
HONDA DEALER. 

€ IF YOUR SRS INDICATOR: 
* LIGHTS WHILE DRIVING OR FLASHES; 
* FAILS TO LIGHT OR STAYS ON AFTER THE IGNITION 

15 FIRST TURNED ON: 

SEE YOUR AUTHORIZED HONDA DEALER. 


*L: GLOVE BOX INFORMATION 


DRIVER'S AND FRONT SEAT PASSENGER'S AIRBAG IN- 

FORMATION [SRS] 

© SUPPLEMENTAL RESTRAINT SYSTEM (SRS) CAN PRO- 
VIDE ADDITIONAL PROTECTION FOR THE DRIVER AND 
FRONT SEAT PASSENGER IN A FRONTAL COLLISION. 
A FUNCTIONAL DESCRIPTION OF THE SRS IS IN YOUR 
OWNER’S MANUAL. 

@ THE SYSTEM MUST BE INSPECTED TEN YEARS AFTER 
DATE OF MANUFACTURE, AS NOTED ON THE CERTIFI- 
CATION PLATE. 

€ ANY REPAIR, INSPECTION OR NEARBY ACCESSORY IN- 
STALLATION SHOULD BE DONE BY AN AUTHORIZED 
HONDA DEALER. 

€ IF YOUR SRS INDICATOR: 

* LIGHTS WHILE DRIVING OR FLASHES; 
“ FAILS TO LIGHT OR STAYS ON AFTER THE IGNITION 

+ 15 FIRST TURNED ОМ; 

* SEE YOUR AUTHORIZED HONDA DEALER. 


M: SRS UNIT CAUTION 


CAUTION: [SRS 
@ NO SERVICEABLE PARTS INSIDE. 

@ DO NOT DISASSEMBLE OR TAMPER. 
Ф DO NOT DROP. 

Ф STORE ІМ A CLEAN, DRY AREA. 


*This version of the label is used on cars with front passenger airbag. (cont'd) 
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SERVICE INFORMATION 
(Canada) 


AIR CLEANER ELEMENT, 
OIL FILTER, RECOMMENDATION 
ENGINE OIL and SPARK PLUG 


Е 


FEL 


BATTERY 
CAUTION 


0 
| 


RADIATOR САР 
CAUTION 


AIR CONDITIONING 
CAUTION 
(USA, F22A1 engine) 


TIRE INFORMATION 


Lift and Support Points 
Lift 


When heavy rear components such as suspension, fuel tank, spare tire and trunk lid are to be removed, 
place additional weight in the trunk before hoisting. When substantial weight is removed from the rear of the car, the 
center of gravity may change and can cause the car to tip forward on the hoist. 


NOTE: Since each tire/wheel assembly weighs approximately 30 ibs (14 kg), placing the front wheels in the trunk can 
assist with weight distribution. 


1. Place the lift blocks as shown. 
2. Raise the hoist a few inches (centimeters) and rock the car to be sure it is firmly supported. 


3. Raise the hoist to full height and inspect lift points for solid support. 


FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT 


{cont'd} 
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Lift and Support Points 


Floor Jack 


Set the parking brake and block the wheels that are 


not being lifted. @ Always use safety stands when working on or 
under any vehicle that is supported only by a 

2. When lifting the rear of the car, put the gearshift jack. 
lever in reverse (Automatic transmission іп |Р! po- € Never attempt to use a bumper jack for lifting or 


sition). supporting the car. 


Raise the car high enough to insert the safety stands. 
Adjust and place the safety stands as shown on page 


1-11 so the car will be approximately level, then tow- 
er the car onto them. 


Front 


CENTER BEAM 


Сг ааа | MOTE ES 
—— 101110209 
Е-е ер rt 


Center the jacking 
bracket in the middle 
of the jack lift platform. LIFT PLATFORM 


Rear 


Center the jacking 
bracket in the middle 
of the jack lift platform. 


LIFT PLATFORM 
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Towing 


If the car needs to be towed, call a professional towing 
service. Never tow the car behind another car with just 
а rope or chain. It is very dangerous. 


Emergency Towing 
There are three popular methods of towing a car: 
TIE DOWN HOOKS 


Flat-bed Equipment — The operator loads the car on the 
back of a truck. This is the best way of transporting the 
car. 


Wheel Lift Equipment — The tow truck uses two pivot- 
ing arms that go under the tires (front or rear) and lifts 
them off the ground. The other two wheels remain on 
the ground. 


Sling-type Equipment — The two truck uses metal ca- 
bles with hooks on the ends. These hooks go around 
parts of the frame or suspension and the cables lift that 
end of the car off the ground. The car's suspension and 
body can be seriously damaged if this method of towing 
is attempted. 


If the car cannot be transported by flat-bed, it should be 
towed with the front wheels off the ground. If due to 
damage, the car must be towed with the front wheels 
on the ground, do the following: 


TOWING HOOK 


5-speed Manual Transmission 
€ Release the parking brake. 
© Shift the transmission to Neutral. 
Automatic Transmission 

@ Release the parking brake. 

€ Start the engine. 

€ Shift to [D4] position, then [N] position. 
€ Turn off the engine. 


NOTICE: Improper towing preparation will damage the 
transmission. Follow the above procedure exactly. If you 
cannot shift the transmission or start the engine (auto- 
matic transmission), your car must be transported on a 
flatbed. — ' 


€ It is best to tow the car no farther than 50 miles 
(80km), and keep the speed below 35 mph (55 km/h). 


NOTICE: Trying to lift or tow the car by the bumpers will 
cause serious damage. The bumpers are not designed to 
support the car's weight. 
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Service Precautions 


Because the front sub frame sections on this car are con- 
structed with aluminum alloys, use only the special 
“Басго” type nuts and bolts recommended by Honda. 


NOTE: 

Ф Dacro finish can be identified by gray plating. 

@ Some Dacro finish bolts have a green coating on 
the thread section of the bolt for easier applica- 
tion. This type of bolt is called a ‘‘Torquer’’ bolt. 

€ Use of other types of nuts and bolts may cause 
electrolysis and corrosion, which in turn could 
cause the bolt to loosen. 


Gray plating 


Green coating 
on the threads 
of some bolts. 


Gray plating: ‘‘Dacro’’ type 
Gray plating + Green coating on the threads: 


“Torquer’’ type 


Handling of Special Nuts and Bolts 


When replacing nuts and bolts, use only the same 
type. 


Tighten the nuts and bolts with a torque wrench to 
the specifications provided in this manual. 


Clean ай! thread ridges with a non wire type bristle 
brush. Foreign matter in the threads may cause the 
bolt to loosen. 


Sections on this car requiring the use of Dacro nuts 
and bolts will be indicated by a (+) in this manual. 


Specifications 


Standards and Service Limits ........... 3-2 
Design Specifications ...................... 3-15 
Body Specifications ........................ 3-18 
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Standards and Service Limits 
r— Cylinder Head/Valve Train (F22A1 engine) — Section 6 


MEASUREMENT 


STANDARD (NEW) 


SERVICE LIMIT 


Compression 


250 rpm and 


Nominal 


1,250 (12.5, 178) 


ү ———————— 


wide open throttle Minimum 950 (9.5, 135) 
kPa (kg/cm?, psi) Maximum variation 200 (2.0, 28) 
Cylinder head Warpage - 0.05 (0.002) 
Height 99.95-100.05 (3.935-3.939) = 
Camshaft End play 0.05-0.15 (0.002-0.006) 0.5 (0.02) 
Camshaft-to-holder oil clearance 0.050-0.089 (0.0020-0.0035) 0.15 (0.006) 
Total runout 0.03 (0.001) max. 0.06 (0.002) 
Cam lobe height IN 38.526 (1.5168) - 
_| ЕХ 38.778 (1.5267} = 
Valve Valve clearance IN 0.23-0.28 (0.009-0.011) - 
ЕХ 0.27-0.30 (0.011-0.013) ы 
Valve stem 0.0. IN 5.485-5.495 (0.2159-0.2163) 5.455 (0.2148) 
ЕХ 5.450-5.460 (0.2146-0.2150) 5.420 (0.2134) 
Stem-to-guide clearance IN 0.020-0.045 (0.0008-0.0020) 0.08 (0.003) 
ЕХ 0.055-0.080 (0.0022-0.0031) 0.12 (0.005) 
Valve seat Width IN 1.25-1.55 (0.049-0.061) | 20 (0.08) 
EX 1.25-1.55 (0.049-0.061) 2.0 (0.08) 
Stem installed height IN 48.245-48.715 (1.8994-1.9179) 48.965 (1.9278) 
ЕХ 50.315-50.785 (1.9809-1.9994) 51,035 (2.0092) | 
Valve spring Free length IN Г 54.81 (2.158) *! - 
54.82 (2.158) “2 = 
EX 56.26 (2.215) *! - 
| 56.28 (2.216) "2 = 
Valve guide 1.0. IN 5.515-5.530 (0.2171-0.2177) 5.53 (0.218) 
EX §.515-5.530 (0.2171-0.2177) 5.53 (0.218) 
Installed height IN 23.75-24.25 (0.915-0.954) - 
ЕХ 15.05-15.55 (0.593-0.612) = 
Rocker arm Arm-to-shaft clearance ІМ 0.017-0.050 (0.0007-0.0020) 0. 
0. 


0.018-0.054 (0.0007-0.0021) 


“1: CHUO HATSUJO manufactured valve spring. 
*2: NIHON HATSUJO manufactured valve spring. 


Unit of length: mm (in) 


| Cylinder Head/Valve Train (H23A1 engine) — Section 6 
| MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Compression 250 rpm and Nominal 1,250 (12.5, 178) 
wide open throttle Minimum 950 19,5, 135) 
| kPa (ка/ст2, psi) Maximum variation 200 (2.0, 28) 
Cylinder head Warpage - 0.05 (0.002) 
— Height 131.95-132.05 (5.195-5.199) = 
Camshaft End play 0.05-0.15 (0.002-0.006) 0.5 (0.02) 
Camshaft-to-holder oil clearance 0.050-0.089 (0.0020-0.0035)%1 0.15 (0.006)*! 
0.100-0.139 (0.0039-0.0055)*2 0.20 (0.008)*? 
Total runout 0.03 (0.001) max. 0.06 (0.002) 
— Cam lobe height iN 33.661 (1.3252) - 
ЕХ 33.725 (1.3278) Е 
Valve Vaive clearance IN 0.07-0.11 (0.003-0.004) - 
ЕХ 0.15-0.19 (0.006-0.007) - 
Valve stem O.D. IN 6.580-6.590 (0.2591-0.2594) 6.55 (0.258) 
{ ЕХ 6.550-6.560 (0.2579-0.2583) 6.52 (0.257) 
—À Stem-to-guide clearance IN 0.02-0.05 (0.001-0.002) 0.08 (0.003) 
EX 0.05-0.08 (0.002-0.003) 0.11 (0.004) 
Valve seat Width IN 1.25-1.55 (0.049-0.061) 2.0 (0.08) 
EX 1.25-1.55 (0.049-0.061) 2.0 (0.08) 
- Stem installed height IN 39.365-39.835 (1.5498-1.5683) 40.085 (1.5781) 
ЕХ 39.195-39.635 (1.5431-1.5604) 39.885 (1.5703) 
| Valve spring Free length iN 47.14 (1.856) 
| ЕХ 47.14 (1.856) 
| Valve guide „р. IN 6.61-6.63 (0.260-0.261) 6.70 (0.264) 
ЕХ 6.61-6.63 (0.260-0.261) 6.70 (0.264) 
Installed height IN 13.25-13.75 (0.522-0.541) - 
ЕХ 13.75-14.25 (0.541-0.561) - 
г] %1: Exhaust Мо. 5 journal. 
“2: Except exhaust Мо. 5 journal. 
өле) Р 
{cont'd} 
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Standards and Service Limits 
— Cylinder Head/Valve Train (H22A1 engine) — Section 6 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Compression 250 rpm and Nominal 1,300 (13.0, 185) 
wide open throttle Minimum 950 (9.5, 135) 
kPa (ко/ст2, psi) Maximum variation 200 (2.0, 28) 
Cylinder head Warpage - 0.05 (0.002) 
| Height 141.95-142.05 (5.589-5.593) - 
Camshaft End play 0.05-0.15 (0.002-0.006) 0.5 (0.02) 
Camshaft-to-holder oil clearance 0.050-0.089 (0.0020-0.0035) 0.15 (0.006) 
Total runout 0.03 (0.001) max. 0.06 (0.002) 
Cam lobe height IN Primary 34.041 (1.3402) = 
Mid 36.856 (1.4510) = 
Secondary 34.971 (1.3768) - 
ЕХ Ргітагу 33.745 (1.3285) - 
міа 36.323 (1.4300) - 
Secondary 34.683 (1.3655) = 
Valve Valve clearance IN 0.15-0.19 (0.006-0.007) = 
EX 0.17-0.21 (0.007-0.008) 58 
Valve stem О.О. IN 5.475-5.485 (0.2156-0.2159) 5.445 (0.2144) 
ЕХ 5.475-5.485 (0.2156-0.2159) 5.445 (0.2144) 
Stem-to-guide clearance IN 0.025-0.055 (0.0010-0.0022) 0.08 (0.003) 
ЕХ 0.050-0.080 (0.0020-0.0031) 0.11 (0.004) 
Valve seat Width IN 1.25-1.55 (0.049-0.061) 2.0 (0.079) 
ЕХ 1.25-1.55 (0.049-0.061) 2.0 10.079) 
Stem installed height ІМ 37.465-37.935 (1.4750-1.4935) 38.185 (1.5033) 
ЕХ 37.165-37.635 (1.4632-1.4817) 37.885 (1.4915) 
Valve spring Free length IN Outer 45.16 (1.778) *! - 
45.76 (1.802) “2 - 
Inner 41.78 (1.645) *! - 
41.75 (1.644) “2 - 
ЕХ Outer 46.72 (1.839) “1 - 
46.74 (1.840) "2 = 
Inner 39.32 (1.548) “1 - 
| 39.28 (1.546) “2 Е 
Valve guide 1.0. IN 5.510-5.530 (0.2169-0.2177) 5.55 (0.219) 
EX 5.535-5.555 (0.2179-0.2187) 5.60 (0.220) 
Installed height IN 12.55-13.05 (0.494-0.514) 13.30 (0.524) 
L EX 12.55-13.05 (0.494-0.514) 13.30 (0.524) 
Rocker arm Arm-to-shaft clearance IN 0.025-0.052 (0.0010-0.0020) 0.08 (0.003) 
EX 0.025-0.052 (0.0010-0.0020) 0.08 (0.003) 


*1: CHUO HATSUJO manufactured valve spring. 
*2: NIHON HATSUJO manufactured valve spring. 
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г- Engine Block — Section 7 


Unit of length: mm {in} 


A 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Cylinder block Warpage of deck surface 0.07 (0.003) max. 0.10 (0.004) 
Bore diameter F22A1 engine A 85.010-85.020 (3.3468-3.3472) 85.07 (3.349) 
8 85.000-85.010 (3.3465-3.3468) 5 
H23A1, H22A1 engines A 87.010-87.020 (3.4256-3.4260) 
в 87.000-87.010 (3.4252-3.4256) 87:07:13,428) 
Bore taper - 0.05 (0.002) 
Reboring limit F22A1 engine - 0.50 (0.020) 
H23A1, H22A1 engines - 0.25 (0.010) 


Piston Skirt O.D.*! F22A1 engine No Letter (А)| 84.980-84.990 (3.3457-3.3461) 84.970 (3.3453) 
Letter B 84.970-84.980 (3.3453-3.3457) 84.960 (3.3449) 
H23A1, H22A1 engines No Letter (A)| 86.990-87.003 (3.4248-3.4253) 87.980 (3.4638) 
Letter B 86.980-86.993 (3.4244-3.4249) 87.970 (3.4634) 
Clearance in cylinder F22A1 engine 0.020-0.040 (0.0008-0.0016) 0.05 (0.002) 
H23A1, H22A1 engines 0.007-0.030 (0.0003-0.0012) 0.04 (0.002) 
Groove width F22A1 engine Top 1.220-1.230 (0.0480-0.0484) 1.25 (0.049) 
(for ring) Second 1.220-1.230 (0.0480-0.0484) 1.25 (0.049) 
Oil 2.805-2.820 (0.1104-0.1110) 2.85 (0.112) 
H23A1, Н22А1 engines Top 1.230-1.245 (0.0484-0.0490) 1.265 (0.0498) 
Second 1.230-1.245 (0.0484-0.0490) 1.265 (0.0498) 
Oil 2.805-2.820 (0.1104-0.1110) 2.85 (0.112) 
Piston ring Ring-to-groove clearance Top 0.035-0.060 (0.0014-0.0024) 0.13 (0.005) 
Second 0.030-0.055 (0.0012-0.0022} 0.13 (0.005) 
Ring end gap Ғ22А1 engine Top 0.20-0.35 (0.008-0.014) 0.60 (0.024) 
Second 0.40-0.55 (0.016-0.022) 0.70 (0.028) 
Oil 0.20-0.70 (0.008-0.028) 0.80 (0.031) 
H23A1, H22A1 engines Top 0.25-0.35 (0.010-0.014) 0.60 (0.024) 
бесопа 0.60-0.75 (0.024-0.030) 0.90 (0.035) 
Ой 0.20-0.50 (0.008-0.020) “2 0.60 (0.024) “2 
0.20-0.70 (0.008-0.028) “3 0.80 (0.031) "3 
Piston Pin 0.0. 21.994-22.000 (0.8659-0.8661) - 
Pin-to-piston clearance Ғ22А1 engine 0.012-0.024 (0.0005-0.0009) = 
H23A1, H22A1 engines 0.012-0.026 (0.0005-0.0010) 
Connecting rod Pin-to-rod interference 0.013-0.032 (0.0005-0.0013) - 
Small end bore diameter 21.968-21.981 (0.8649-0.8654) - 
Large end bore diameter Nominal 2 51.0 (2.01) - 
End play installed on crankshaft 0.15-0.30 (0.006-0.012) 0.40 (0.016) 
Small end bore-to-large end bore parallelism 0.12 (0.005)/100 max. 0.15 (0.006)/100 
Crankshaft Main journal diameter No. 1 and 2 journals 49.976-50.000 (1.9676-1.9685) - 
Мо. 3 journal 49.972-49.996 (1.9674-1.9683) 4 
No. 4 journal 49.984-50.008 (1.9679-1.9688) = 
No. 5 journal 49.988-50.012 (1.9680-1.9690) + 
Rod journal diameter 47.976-49.000 (1.8888-1.8898) - 
Taper 0.005 (0.0002) max. 0.006 (0.0002) 
Out-of-round 0.005 (0.0002) max. 0.006 (0.0002) 
End play 0.10-0.35 (0.004-0.014) 0.45 (0.018) 
Total runout |. 9.03 (0.001) max. 0.04 (0.002) 
Bearings Main bearing-to-journal oil clearance 
No. 1 and 2 journals 0.021-0.045 (0.0008-0.0018) 0.050 (0.0020) 
Ы No. 3 journal 0.025-0.049 (0.0010-0.0019) 0.055 (0.0022) 
No. 4 journal 0.013-0.037 (0.0005-0.0015) 0.050 (0.0020) 
No. 5 journal 0.009-0.033 (0.0004-0.0013) 0.040 (0.0016) 
Rod bearing-to-journal oil clearance 
F22A1 engine 0.021-0.049 (0.0008-0.0020) 0.055 (0.0022) 
H23A1, H22A1 engines 0.027-0.055 (0.0011-0.0022) 0.060 (0.0024) 


*1: Measured at 21.0 mm (0.83 іп) оп F22A1 engine and 15.0 mm (0.59 іп) on H23A1, H22A1 engines both from bottom of skirt. 
*2: TEIKOKU PISTON RING manufactured piston ring. 
*3: RIKEN manufactured piston ring. 


Standards and Service Limits 


r— Engine Block — Section 7 (cont'd) 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Balancer shaft Journal diameter No. 1 journal (front) 42.722-42.734 (1.6820-1.6824) 42.71 (1.689) 
No. 1 journal (rear) 20.938-20.950 (0.8243-0.8248) 20.92 (0.824) 
No. 2 journals 38.712-38.724 (1.5241-1.5246) 38.70 (1.524) 
No. 3 journals 34.722-34.734 (1.3670-1.3675) 34.71 (1.367) 
Journal taper 0.005 (0.0002) - 
End play Front 0.10-0.35 (0.004-0.014) i 
Rear 0.06-0.18 (0.002-0.007) a 
Total runout 0.02 (0.001) 0.03 (0.001) 
Oil clearance Мо. 1 journal (rear) 0.050-0.075 {0.0020-0.0030} 0.09 (0.004) 
No. 1 (front) and No. 3 journal 0.066-0.118 (0.0026-0.0046) 0.12 (0.005) 
No. 2 journals 0.076-0.128 (0.0030-0.0050) 0.13 (0.005) 
Balancer shaft 1.0. No. 1 journal (front) 42.800-42.820 (1.6850-1.6958) 42.83 (1.686) 
bearing No. 1 journal (геаг) 21.000-21.013 (0.8268-0.8273) 21.02 (0.828) 
Мо. 2 journals 38.800-38.820 (1.5276-1.5283) 38.83 (1.529) 
Мо. 3 journals 34.800-34.820 (1.3701-1.3709) 34.83 (1.371) 
r— Engine Lubrication — Section 8 
MEASUREMENT STANDARD (NEW) SERVICE LIMIT 


Engine oil Capacity ё (US qt, Imp qt) F22A1 engine 
H23A1 engine 
H22A1 engine 
Oil pump Displacement ё (US qt, Imp qt)/min @rpm 


Inner-to-outer rotor radial clearance 
Pump body-to-outer rotor radial clearance 
Pump body-to-rotor axial clearance 


Relief valve Pressure setting at oil termperature 176°F (80°C) 
kPa (kg/cm?, psi) at idle 
at 3,000 rpm 


4.9 (5.2, 4.3) for engine overhaul 
3.8 (4.0, 3.3) for oil change, including filter 
5.4 (5.7, 4.8) for engine overhaul 
4.0 (4.2, 3.5) for oil change, including filter 


5.9 (6.2, 5.2) for engine overhaul 
4.8 (5.1, 4.2) for oil change, including filter 


0.02-0.16 (0.001-0.006) 0.20 (0.008) 
0.10-0.19 (0.004-0.007) 0.21 (0.008) 
0.02-0.07 (0.001-0.003) 0.12 (0.005) 


70 (0.7, 10) тіп. 
350 (3.5, 50) тіп. 


r— Cooling — Section 10 


MEASUREMENT 


STANDARD (NEW) 


Radiator Engine coolant capacity 
including engine, 
heater, cooling 
line and reservoir 


£ (US qt, Imp at) 


F22A1 engine 


H23A1 engine 


H22A1 engine 


Reservoir capacity 


MIT: 7.1 (7.5, 6.2) for overhaul 

3.5 (3.7, 3.1) for coolant change 
AIT: 7.0 (7.4, 6.2) for overhaul 

3.4 (3.6, 3.0) for coolant change 
MA: 7.4 (7.8, 6.5) for overhaul 

3.8 (4.0, 3.3) for coolant change 
A/T: 7.3 (7.7, 6.4) for overhaul 

3.7 (3.9, 3.3) for coolant change 
M/T: 7.8 (8.2, 6.9) for overhaul 

4.2 (4.4, 3.7) for coolant change 
0.6 (0.6, 0.5) 


Radiator cap Opening pressure kPa (kg/cm?, psi) 


95-125 (0.95-1.25, 13.5-17.8) 


£ (US qt, Imp qt)/min @rpm H23A1 engine 


H22A1 engine 


Thermostat Start to open °F (ос) 169-177 (76-80) 
Fully open °F (9C) 194 (90) 
Valve lift at fully open 8.0 10.31) min. 
Water pump Displacement F22A1 engine 165 (174, 145) @6,000 


159 (168, 140} @6,000 
163 (172, 143) @6,000 


Radiator fan ECT switch “ОМ” F22A1, H23A1 engines 
temperature H22A1 engine 


ECT switch “OFF” tempetature °F (°C) 


194-205 (90-96) 
198-208 (92-98) 
Subtruct 4-13 (1-7) from actual “ОМ” temperature 
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МЕЗ al 


г- Fuel and Emission — Section 11 


Unit of length: mm (in) 


MEASUREMENT 


STANDARD 


(NEW) 


Fuel pump 


Displacement cc (US oz, imp oz) in 10 seconds 


205 (6.93, 7.22) min. 


Pressure regulator 


Pressure with regulator vacuum hose disconnected 


kPa (kg/cm?, psi) F22A1, H23A1 engines 


H22A1 engine 


255-305 (2.55-3.05, 36-43) 
230-280 (2.3-2.8, 33-40) 


Fuel tank 
[В 


Capacity £ (US gal, Imp gal) 


60 (15.9, 13.2) 


Engine 


Fast idle rpm 


1,400 


Idle speed rpm with headlight and 


700 +50 (М/Т: neutral) 


cooling fan off | 700 + 50 (A/T: [N or [P | position) 
Idle СО % 0.1 тах. 
r- Clutch — Section 12 
MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Clutch pedal Pedal height to floor 208 (8.11) - 
Stroke 135-145 (5.31-5.71) - 
Pedal play 1.0-7.0 (0.04-0.28) - 
Disengagement height to floor 94 (3.70) тіп. - 
Flywheel Clutch surface runout 0.05 (0.002) max. 0.15 (0.006) 
Clutch disc Rivet head depth 1.3 (0.051) min. 0.2 (0.008) 
Surface runout 0.8 (0.03) max. 1.0 (0.04) 
Thickness 8.4-9.1 (0.331-0.358) 6.0 (0.236) 


Clutch cover 


Pressure plate warpage 


0.03 (0.001) max. 


0.15 (0.06) 


Transmission oil 


MEASUREMENT 
Capacity £ (US qt, imp qt) 


r- Manual Transmission — Section 13 --5>>>БББББББББ>БББ>---------- 


STANDARD (NEW) 


-9 (2.0, 1.7) for oil change 
2.0 (2.1, 1.8) for overhaul 


SERVICE LIMIT 


Mainshaft End play 0.10-0.16 (0.0039-0.0063) Adjust with a shim. 
Diameter of ball bearing contact area 27.977-27.990 (1.1015-1.1020) 27.94 (1.100) 
Diameter of third gear contact area 37.984-38.000 (1.4954-1.4961) 37.93 (1.493) 
Diameter of ball bearing contact area 27.987-28.000 (1.1018-1.1024) 27.94 (1.100) 
Runout 0.02 (0.0008) max. 0.05 (0.002) 
Mainshaft 3rd and 1.0. 43.009-43.025 (1.6933-1.6939) 43.080 (1.6961) 
fourth gears End play 0.06-0.21 (0.0024-0.0083) 0.30 (0.012) 
Thickness 3rd gear M2L5, M2S4 32.42-32.47 (1,276-1.278) 32.3 (1.272) 
M2F4 34.92-34.97 (1.375-1.377) 34.8 (1.370) 
4th gear M2L5, M2S4 30.92-30.97 (1.217-1.219) 30.8 (1.213) 
M2F4 31.42-31.47 (1.237-1.239) 31.3 (1.232) 
Mainshaft 5th gear I.D. 43.009-43.025 (1.6933-1.6939) 43.080 (1.6961) 
End play 0.06-0.21 (0.0024-0.0083) 0.30 (0.012) 
Thickness 30.92-30.97 (1.217-1.219) 30.8 (1.213) 
Countershaft End play 0.05-0.40 (0.0019-0.0157) 1 0.50 (0.02) 
Diameter of needle bearing contact area 38.000-38.015 (1.4961-1.4967) 37.95 (1.494) 
Стапелег ef ball bearing and needle bearing 24.987-25.000 (0.9837-0.9845) | 24.94 (0.982) 
Diameter of low gear contact area 39.984-40.000 (1.5742-1.5748) 39.93 (1.572) 
Runout 0.02 (0.0008) max. 0.05 (0.002) 
Countershaft 1st „р. 46.009-46.025 (1.8114-1.8120) 46.08 (1.814) 
gear End play 0.04-0.10 (0.002-0.004) Adjust with а washer. 
Countershaft 2nd I.D. 47.009-47.025 (1.8507-1.8514) 47.08 (1.854) 
gear End play 0.04-0.10 (0.002-0.004) Adjust with a collar. 
Thickness | 28.92-28.97 (1.139-1.141) 28.8 (1.13) 
{cont'd} 
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Standards and Service Limits 


— Manual Transmission — Section 13 (cont'd) 


shaft clearance 


Shift arm 


1.0. 

Shift arm-to-shaft clearance 

Shift fork diameter at contact area 
Shift-arm-to-shift fork shaft clearance 


Select lever 


Pin size of contact area 

Select lever-to-shift peice clearance 
Shaft outer diameter 

Shift arm cover clearance 


15.973-16.000 (0.6289-0.6299) 
0.005-0.059 (0.0002-0.0023) 
12.9-13.0 (0.508-0.512) 
0.2-0.5 (0.01-0.02) 
7.9-8.0 (0.311-0.315) 
0.05-0.25 (0.002-0.010) 
15.41-15.68 (0.607-0.617) 


+ 0.032-0.102 (0.0013-0.0040) 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Spacer collar 1.0. 36.48-36.49 (1.4362-1.4366) 36.50 (1.437) 
{Countershaft O.D. 41.989-42.000 (1.6531-1.6535) 41.94 (1.652) 
2nd gear) Length A 29.02-29.04 (1.1425-1.1433) == 
[:] 29.07-29.09 (1.144-1.145) өлі 
Space collar ТЛ [ [s 31.002-31.012 (1.2205-1.2209) | 31.06 (1.223) 
(Mainshaft 4th and о.р. А 37.989-38.000 (1.4956-1.4961) 37.94 (1.494) 
5th gear) Length | [e A 56.45-56.55 (2.222-2.226) - 
в 26.03-26.08 (1.0248-1.0268) - 
Reverse idler gear „р. 20.016-20.043 (0.7880-0.7891) 20.09 (0.7909) 
Gear-to-reverse gear shaft clearance 0.036-0.084 (0.0014-0.0033) 0.160 {0.0006) 
Syncro ring er clearance (ring pushed against 0.85-1.10 (0.034-0.043) 0.40 (0.016) 
Dual cone Clearance (ring pushed against gear) 
synchro ring Outer synchro ring-to-gear 0.95-1.68 (0.037-0.066) 0.6 (0.024) 
Inner synchro ring-to-gear 0.5-1.0 (0.02-0.04) 0.3 (0.01) 
Outer synchro ring-to-synchro cone 0.5-1.0 (0.02-0.04) 0.3 (0.01) 
Shift fork Finger thickness M2L5, M2S4 6.2-6.4 (0.244-0.252) Tz 
M2F4 7.4-7.6 (0.291-0.299) — 
Fork-to-syncro sleeve clearance 0.35-0.65 (0.014-0.026) 1.0 (0.039) 
Reverse shift fork Pawl groove width 13.0-13.3 (0.51-0.52) - 
Fork-to-reverse idle gear clearance 0.5-1.1 (0.02-0.43) 1.8 (0.07) 
Groove width at A 7.05-7.25 (0.278-0.2854) - 
сж at B 7.4-7.7 (0.29-0.30) - 
Fork-to-fifth/ B atA 0.05-0.35 (0.002-0.014) 0.5 (0.02) 
reverse shift 0.4-0.8 (0.02-0.03) 1.0 (0.04) 


I 


0.6 (0.2) 


0.5 (0.020) 


Se ------- 


Shift arm lever O.D. 15.941-15.968 (0.6276-0.6287) = 
Transmission housing clearance 0.027-0.139 (0.001 1-0.0055) - 
Interlock Bore diameter 16.00-16.05 (0.630-0.632) = 
Shift arm lever clearance 0.032-0.109 (0.0013-0.0043) = 
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г” Automatic Transmission — Section 14 


Unit of length mm (in) 


MEASUREMENT 


STANDARD (NEW) 


SERVICE LIMIT 


Transmission 


Capacity ё (US qt, Imp qt) 


6.0 (6.3, 5.3) for overhaul 


fluid 2.4 (2.5, 2.1) for fluid change | 
Hydraulic Line pressure at 2,000 rpm | 800 (8.0, 114) 750 (7.5, 107) 
"vl pressure in [N] or LP] position throttle fully-closed throttle more than 3/16 


(F22A1 engine) 


kPa (kg/cm?2, 
E psi) 


850 (8.5, 121) 
throttle more than 3/16 open 


open 


4th clutch pressure at 2,000 rpm 
in [D4 | position 


530 (5.3, 75) 
throttle fully-closed 


850 (8.5, 121) 
throttle more than 3/16 open 


480 (4.8, 68) throttle 
fully-closed 


750 (7.5, 107) 
throttle more than 3/16 
open 


3rd_and 2nd clutch pressure at 2,000 rpm 
іп [04 | position 


| 500 (5.0, 71) 


throttle fully-closed 


850 (8.5, 121) 
throttle more than 3/16 open 


450 (4.5, 64) 
throttle fully-closed 


| 
750 (7.5, 107) 
throttle more than 3/16 
open 


2nd clutch pressure at 2,000 rpm 


in [2] position 800-850 (8.0-8.5, 114-121} 750 (7.5, 107) 
1st and 1st-hold clutch pressure 
at 2,000 rpm in [1] position 800-850 (8.0-8.5, 114-121) 750 (7.5, 107) 
Throttle В pressure Throttle fully closed 0 (0, 0) - 

Throttle fully open 800-850 (8.0-8.5, 114-121) 750 (7.5, 107) 


—1 Hydraulic 
pressure 
{H23A1 engine) 


— kPa (kg/cm?, 


Line pressure at 2,000 rpm 
or [P] position 


850 (8.5, 121) 
throttle fully-closed 


900 (9.0, 128) 
throttle more than 3/16 open 


psi) 


4rd clutch pressure at 2,000 rpm 
in position 


530 (5.3, 75) 
throttle fully-closed 


| 
900 (9.0, 128) 
throttle more than 3/16 open 


800 (8.0, 114) 
throttle more than 3/16 
open 


480 (4.8, 68) throttle 
fully-closed 


800 (8.0, 114) 
throttle more than 3/16 
open 


3rd_and 2nd clutch pressure at 2,000 rpm 
in [D4 | position 


500 (5.0, 71) 
throttle fully-closed 


900 (9.0, 128) 
throttle more than 3/16 open 


450 (4.5, 64) 
throttle fully-closed 


| 
800 (8.0, 114) 
throttle more than 3/16 
open 


2nd clutch pressrue at 2,000 rpm 


in [2] position 850-900 (8.5-9.0, 121-128) 800 (8.0, 114) 
1st and 1st-hold clutch pressure 
at 2,000 rpm in [1] position 850-900 (8.5-9.0, 121-128) 800 (8.0, 114) 
Throttle B pressure Throttle fully closed 0 (0, 0) - 
Throttle fully open 850-900 (8.5-9.0, 121-128) 800 (8.0, 114) 
Stall speed rpm F22A1 engine 2,350-2,650 - 
(Check with car on level ground) H23A1 engine 2,600-2,900 - 


(cont'd) 


Standards and Service Limits 


r— Automatic Transmission — Section 14 (cont'd) 


MEASUREMENT 


STANDARD (NEW) 


SERVICE LIMIT 


Driven 
Oil pump driven gear 1.D. 
Oil pump shaft O.D. 
Reverse shift fork finger thickness 
Parking brake ratchet pawl 
Parking brake gear 
Throttle cam stopper height 


Shift fork shaft bore I.D. 

— Shift fork shaft valve bore 1.0. 
Regulator valve| Sealing ring contact |.D. 

body 


Accumulator ape 
body Sealing ring contact 1.D. 


Shifting device, 
parking brake 
and throttle 
control system 


js 
Servo body 


Stator shaft Sealing ring contact 1.0. 


Clutch Clutch initial clearance 1st-hold 0.80-1.00 (0.031-0.039) - 
1st, 2nd 0.65-0.85 (0.026-0.033) = 
3rd, 4th 0.4-0.6 (0.016-0.024) - 
Clutch return spring free length 151, 2nd, 3rd, 4th 33.5 (1.32) 31.5 (1.24) 
Clutch disc thickness 1.88-2.00 (0.074-0.079) Until grooves worn out. 
Clutch plate thickness — 1st, 1st-hold 1.95-2.05 (0.077-0.081) Discoloration 
2nd, F22A1 engine 2.55-2.65 (0.089-0.093) 
H23A1 engine 1.95-2.05 (0.077-0.081) 
3rd, 4th 2.25-2.35 (0.089-0.093) Discoloration 
Clutch end plate thickness Mark 1 2.05-2.10 (0.081-0.083) Discoloration 
Mark 2 2.15-2.20 (0.085-0.087) 
Mark 3 2.25-2.30 (0.089-0.091) 
Mark 4 2.35-2.40 (0.093-0.094) 
Mark 5 2.45-2.50 (0.096-0.098) 
Mark 6 2.55-2.60 (0.100-0.102) 
Mark 7 2.65-2.70 (0.104-0.106) 
Mark 8 2.75-2.80 (0.108-0.110) 
Mark 9 2.85-2.90 (0.112-0.114) Discoloration 
Valve body Stator shaft needle bearing contact |.D. 
Torque converter side 27.000-27.021 (1.0630-1.1638) Wear of damage 
Oil pump side 29.000-29.013 (1.1417-1.1422) = 
Oil pump gear side clearance 0.03-0.05 (0.001-0.002) 0.07 (0.003) 
Oil pump gear-to-body clearance Drive 0.210-0.265 (0.0083-0.0104) - 


0.070-0.125 (0.0028-0.0049) 
14.016-14.034 (0.5518-0.5525) 
13.980-13.990 (0.5504-0.5508) 


5.90-6.00 (0.232-0.236) 


17.0-17.1 (0.669-0,673) 


14.000-14.010 (0.5512-0.5516) 
37.000-37.039 (1.4567-1.4582) 


35.000-35.025 (1.3780-1.3789) 


32.000-32.013 (1.2598-1.2604) 
29.000-29.013 (1.1417-1.1422) 


Wear or damage 
Wear or damage 
5.40 (0.213) 
Wear or 
other defect 


37.045 (1.4585) 
35.05 (1.3799) 


32.050 (1.2618) 
29.050 (1.1437) 


Transmission Diameter of needle bearing contact area 
On mainshaft of stator shaft 
On mainshaft of 3rd gear collar 
On mainshaft of 4th gear collar 
On countershaft of 1st gear collar 
On countershaft of 4th gear 
On countershaft of parking gear 
On countershaft of reverse gear 
On secondary shaft of 1st gear 
On secondary shaft of 2nd gear 
On reverse idler gear shaft 

Inside diameter 
Mainshaft 3rd gear 
Mainshaft 4th gear 
Countershaft 1st gear 
Countershaft 4th gear 
Countershaft reverse gear 
Countershaft idler gear 
Secondary shaft ist gear 
Secondary shaft 2nd gear 
Reverse idler gear shaft holder 


22.984-23.000 (0.9049-0:9055) 
45.984-46.000 (1.8104-1.8110) 
31.984-32.000 (1.2592-1.2598) 
40.984-41.000 (1.6135-1.6142) 
31.975-31.991 (1.2589-1.2595) 
39.984-40.000 (1.5742-1.5748) 
35.979-36.000 (1.4165-1.4173) 
31.975-31.991 (1.2589-1.2595) 
31.975-31.991 (1.2589-1.2595) 
13.990-14.000 (0.5508-0.5512) 


52.000-52.019 (2.0472-2.0480) 
38.005-38.021 (1.4963-1.4969) 
47.000-47.016 (1.8504-1.8510) 
38.000-38.016 (1.4961-1.4967) 
42.000-42.016 (1.6535-1.6542) 
48.000-48.016 (1.8898-1.8904) 
37.000-37.016 (1.4567-1.4573) 
37.000-37.016 (1.4567-1.4573) 
14.416-1.434 (0.5676-0.5683) 


Wear or damage 


Wear or damage 
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Unit of length: mm (in) 


Automatic Transmission — Section 14 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT jd 
Transmission Mainshaft 3rd gear collar length 19.50-19.55 (0.768-0.770) Wear or damage 
(cont'd) Mainshaft 4th gear collar length 47.50-47.55 (1.870-1.872) wear or damage 
Countershaft 1st gear collar length 27.50-27.55 (1.083-1.085) Wear or damage 
Thrust washer thickness 
Countershaft 1st gear 1.45-1.50 (0.057-0.059) Wear or damage 
Countershaft idler gear 3.45-3.55 (0.136-0.140) Wear or damage 
Countershaft parking gear length 25.030-25.048 (0.9854-0.9861) Wear ог damage 
Secondary shaft 1st gear distance collar 
length 4.95-5.00 (0.195-0.197) Wear or damage 
Secondary shaft 2nd gear thrust washer 
thickness 4.35-4.45 (0.1713-0.1752) | —. Wear or damage 
Secondary shaft 2nd gear spline washer 4.02-4.05 (0.158-0.159) - 
thickness 4.07-4.10 (0.160-0.161) - 
4.12-4.15 (0.162-0.163) = 
4.17-4.20 (0.164-0.165) = 
4.22-4.25 (0.166-0.167) - 
4.27-4.30 (0.168-0.169) - 
4.32-4.35 (0.170-0.171) - 
4.37-4.40 (0.172-0.173) - 
4.42-4.45 (0.174-0.175) = 
— 
STANDARD (NEW) 
MEASUREMENT: Wire Dia. ор. | Free Length No. of Сойв 
Spring Regulator valve spring A F22A1 engine 1.8 (0.071) 14.7 (0.579) 86.5 (3.406) 16.5 
H23A1 engine 1.8 (0.071) 14.7 (0.579) 88.6 (3.488) 16.5 
Regulator valve spring B 1.8 (0.071) 9.6 (0.378) 44.0 (1.732) 12.7 
Stator reaction spring 4.5 (0.177) 35.4 (1.394) 30.3 (1.193) 1.92 
Torque converter check valve spring 1.1 (0.043) 8.4 (0.331) 36.4 (1.433) 12.0 
Relief valve spring 1.0 (0.039) 8.4 (0.331) 39.1 (1.539) 15.1 
Cooler relief valve spring 1.1 (0.043) 8.4 (0.331) 46.8 (1.843) 17.0 
2nd orifice control valve spring 0.6 (0.024) 6.6 (0.260) 58.3 (2.295) 15.8 
Orifice control valve spring 0.8 (0.031) 6.6 (0.260) 52.5 (2.067) 33.0 
Servo control valve spring 1.0 (0.039) 8.1 (0.319) 52.6 (2.071) 22.4 
4th exhaust valve spring 0.9 (0.035) 7.1 (0.280) 60.8 (2.394) 28.9 
Throttle valve B adjusting spring 0.8 (0.031) 6.2 (0.244) 30.0 (1.181) 8.0 
Throttle valve B spring 1.4 (0.055) 8.5 (0.335) 41.5 (1.634) 10.5 
1.4 (0.055) 8.5 (0.335) 41.5 (1.634) 11.2 
1.4 (0.055) 8.5 (0.335) 41.6 (1.638) 12.4 
1-2 shift valve spring 1.0 (0.039) 8.6 (0.339) 41.3 (1.626) 16.9 
2-3/3-4 shift valve spring 0.9 (0.035) 7.6 (0.299) 57.0 (2.244) 26.8 
1st-hold accumulator spring 4.0 (0.157) 25.0 (0.984) 64.7 (2.547) 7.3 
1st accumulator spring 1.8 (0.071) 16.3 (0.642) 115.4 (4.543) 18.6 
Ath accumulator spring 2.9 (0.114) 22.0 (0.866) 90.1 (3.547) 10.9 
2nd accumulator spring 3.3 (0.130) 22.0 (0.866) 84.9 (3.343) 11.1 
3rd accumulator spring 2.6 (0.102) 17.5 (0.689) 104.5 (4.114) 18.0 
Lock-up shift valve spring 0.9 (0.035) 7.6 (0.229) 73.7 (2.902) 32.0 
Lock-up timing valve spring 0.8 (0.031) 6.6 (0.260) 51.1 (2.012) 14.7 
CPC valve spring 1.4 (0.055) 9.4 (0.370) 33.0 (1.299) 10.5 
Modulator valve spring 1.4 (0.055) 9.4 (0.370) 33.0 (1.299) 10.5 
Lock-up control valve spring 0.7 (0.028) 6.6 (0.260) 38.0 (1.496) 14.1 
3rd kick-down valve spring 1.1 (0.043) 7.6 (0.299) 48.3 (1.902) 23.3 
3-2 kick-down valve spring 1.2 10.047) 7.1 (0.280) 46.9 (1.846) 20.6 
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Standards and Service Limits 


г- Differential (Manual transmission) — Section 15 


Pinion gear-to-pinion shaft clearance 


MEASUREMENT STANDARD (NEW) SERVICE LIMIT 

ін griven Backlash 0.085-0.142 (0.0033-0.0056) 0.20 (0.0081 
Differential Pinion shaft contact area I.D. 18.000-18.018 (0.7087-0.7094) - 
carrier Carrier-to-pinion clearance 0.013-0.047 (0.0005-0.0019) 0.10 (0.004) 

Driveshaft contact area |.D. 28.005-28.025 (1.1026-1.1033) - 

Carrier-to-driveshaft clearance Right 0.025-0.066 (0.0010-0.0026) 0.12 (0.005) 

Left 0.055-0.091 (0.0022-0.0036) 0.15 (0.006) 

Differential Backlash 0.05-0.15 (0.002-0.006) Adjust with a shim 

1.0. 18.042-18.066 (0.7103-0.7113) 


0.055-0.095 (0.0022-0.0037) 0.15 (0.006) 


Taper roller 
bearing preload 


Starting Torque N-m (kg-cm, Ір-іп) 


1.4-2.6 (14-26, 12-23) Adjust with a shim 


m~ Differential 


MEASUREMENT 


(Automatic transmission) — Section 15 


STANDARO (NEW) SERVICE LIMIT 


| Final driven gear| Backlash 0.085-0.142 (0.0033-0.0056) 0.20 (0.008) 
Differential Pinion shaft contact area 1.0. 18.000-18.018 (0.7087-0.7094) - 

carrier Carrier-to-pinion clearance 0.017-0.047 (0.0007-0.0019) 0.10 (0.004) 
Driveshaft contact area 1.0. 28.005-28.025 (1.1026-1.1033) - 

Carrier-to-driveshaft clearanace 0.025-0.066 (0.0010-0.0026) 0.12 (0.005) 


Differential Backlash 

1.0. 

Pinion gear-to-pinion shaft clearance 
Starting Torque New bearing 
М-т (kg-cm, Ib-in) Reused bearing 


0.05-0.15 (0.002-0.006} 
18.042-18.066 (0.7103-0.7113) 
0.059-0.095 (0.0023-0.0037) 


Adjust with a shim 


0.12 (0.005) | 
Adjust with a shim 


Taper roller 
bearing preload 


2.5-3.7 (25-37, 22-32) 


p- Steering — Section 17 


MEASUREMENT STANDARD (NEW) 
Steering wheel | Play at steering wheel circumference 0-10 (0-0.4) | 
Starting load at steering wheel circumference М (kg, Ibs) | 
Engine running 30 (3.0, 6.6} 
When the hydraulic system to the power steering 
speed sensor is cut off 50 (5.0, 11.0) 
Gearbox Angle of rack-guide-screw loosened from locked position 20 * HE | 


Pump Pump pressure with valve closed (oil temp./speed: 105°F 
| (40°C) min./idle. Do not run for more than 5 seconds). 


kPa (kg/cm, psi) 


7,000-8,000 (70-80, 995-1,138) 


Power steering | Recommended fluid 
fluid Fluid capacity 
€ (US qt, Imp qt) 


Honda power steering fluid-V 
System 1.7 (1.80, 1.50) 
Reservoir 0.5 (0.53, 0.44) 


Power steering Deflection with 100 М (10 kg, 22 Ibs) between pulleys 


belt* 


13.5-16.5 (0.53-0.65) with used belt 
9.5-11,5 (0.37-0.45) with new belt 


Belt tension М (kg, Ibs} 
Measured with belt tension gauge 


350-500 (35-50, 77-110) with used belt 
700-900 (70-90, 154-198) with new belt 


* When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off. 


Readjust deflection or tension to used belt values. 
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Unit of length mm {in} 


г- Suspension — Section 18 
MEASUREMENT STANDARD (NEW) SERVICE LIMIT 
Wheel Camber Front 09 00' t1? + 
alignment Rear —0? 45” +1° - 
(2/5) Caster Front 2° 40’ x1? - 
Total toe Front О + 2.0 (0 £0.08) = 
Rear IN 2.0 +2.0 (0.08 +0.08) = 
Front wheel turning angle inward wheel 36° 20” +2° - 
Outward wheel 29° 40” - 
Wheel Camber Front 09 00” +1° - 
alignment Rear —0? 45” +30° - 
(4У/5) Caster Front 2° 40’ +1° - 
Total toe Front O + 2.0 (0 +0.08) - 
Rear ІМ 2.0 +2.0 (0.08 £0.08) - 
Wheel turning angle Inward wheel Front 36° 20” +2° - 
Rear 6° 00” %19 - 
Outward wheel Front 29° 20’ - 
Неаг | 69 20” - 
Wheel Rim runout (Aluminum wheel) Axial 0-0.7 (0-0.03) 2.0 (0.08) 
Radial 0-0.7 (0-0.03) 1.5 (0.06) 
Rim runout (Steel wheel) Axial 0-1.0 (0-0.04) 2.0 (0.08) 
Radial 0-1.0 (0-0.04) 1.5 (0.06) 
Wheel bearing End play Front 0-0.05 (0.002) - 
Неаг 0-0.05 (0.002) - 


Brakes - 


Parking brake 
lever 


Foot brake 
pedal 
Master cylinder 


Disc brake 


Section 19 


MEASUREMENT 


Pedal height (with floor mat removed) 


Free play 


Piston-to-pushrod clearance Cars without ABS 
Cars with ABS 


Disc thickness 
Disc runout 


Disc paralletism 


Pad thickness Front 


Rear 


Play in stroke at 200 N (20 kg, 44 Ibs) lever force 


H22A1, H23A1 engine 
H22A1 engine 


M/T 
A/T 


Front 

Rear 

Front 

Rear 

Front and rear 


STANDARD (NEW) 
To be locked when pulled 
6-10 notches 


165 (6.5) min. 
186 (7.3) min. 
1-5 (1/16-13/64) 


0-0.4 (0-0.02) 


0-0.2 (0-0.01) 


SERVICE LIMIT 


23.0 (0.09) 
10.0 (0.39) 


12.5 (0.49) 
11.0 (0.43) 
9.0 (0.35) 


21.0 (0.83) 
8.0 (0.31) 
0.10 (0.004) 
0.10 (0.004) 
0.015 (0.0006) 
1.6 
1.6 
1.6 
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Standards and Service Limits 


— Air Conditioning — Section 22 


belt* between pulleys 


MEASUREMENT STANDARD (NEW) 
Air conditioning} Lubricant capacity Condenser 10 0/3) 
system cc (fl oz) Evaporator 30 (1) 
Line or hose 40 (1/3) 
Reservoir 10 (1/3) 
Compressor Lubricant capacity cc (fl oz) 130-150 (4 1/3 - 5) 
Field coil resistance at 68°F (20°С) 0 3.05-3.35 
Pulley-to-pressure plate clearance 0.35-0.65 (0.014-0.026) 
Compressor Deflection with 100 М (10 kg, 22 Ibs) 10.0-12.0 (0.39-0.47) with used belt 


4.5-7.0 (0.18-0.28) with new belt 


Belt tension N (kg, Ibs) 
Measured with belt tension gauge 


450-600 (45-60, 99-132) with used belt 
950-1,150 (95-115, 209-254) with new belt 


Readjust deflection or tension to used belt values. 


* When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off. 


r- Electrical — Section 23 


MEASUREMENT STANDARD (NEW) 
Ignition coil Rated voltage V 12 
Primary winding resistance at 68 °F (20°C) 0 0.6-0.8 
Secondary winding resistance at 68 °F (20°C) kR 14-22 
Spark Plug Type See Section 23 
Gap 1.0-1.1 (0.39-0.43) 
Ignition timing At idling 9 BTDC 15? + 29 (Red) ВТОС 


Alternator belt*| Deflection with 100 М (10 kg, 22 Ibs) 
between pulleys 


Belt tension М (kg, 105) 
Measured with belt tension gauge 


MEASUREMENT 


Alternator Output 13.5 V at hot A 
(NIPPONDENSO) Coil resistance (rotor) 0 

Slip ring 0.0. 

Brush length 

Brush spring tension g (02) 


10.5-12.5 (0.42-0.51) with used belt 
8.0-10.0 (0.32-0.40) with new belt 


300-450 (30-45, 66-99) with used belt 
550-750 (55-75, 121-165) with new belt 


STANDARD (NEW) SERVICE LIMIT 


80/90 = 

2.7-3.1 - 
14.2-14.4 (0.56-0.57) 12.8 (0.50) 
10.5 (0.41) 1.5 (0.06) 


300-360 (10.6-12.7) m 


Starter motor Type 

(MITSUBA Mica depth 

1.4 kW) Commutator runout 

Commutator 0.0. 

Brush length 

Brush spring tension (new) М (kg, 165) 


Spar gear reduction, Permanent magnet 


0.4-0.5 (0.016-0.020) 0.15 (0.006) 
0-0.02 (0-0.0008) 0.05 (0.002) 
28.0-28.1 (1.102-1.106) 27.5 (1.083) 
15.8-16.2 (0.62-0.64) 10.0 (0.39) 


16.0-18.0 (1.60-1.80, 
3.53-3.93) == 


Starter motor Type 

(MITSUBA Mica depth 

1.6 kW) Commutator runout 

Commutator O.D. 

Brush length 

Brush spring tension (new) М (kg, Ibs) 


Spar gear reduction, Permanent magnet 


0.4-0.5 (0.016-0.020) 0.15 (0.006) 
0-0.02 (0-0.0008) 0.05 (0.002) 
28.0-28.1 (1.102-1.106) 27.5 (1.083) 
15.8-16.2 (0.62-0.64) 10.0 (0.39) 


16.0-18.0 (1.60-1.80, 
3.53-3.93) - 


* When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off. 


Readjust deflection or tension to used belt and values. 
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Design Specifications 


| ITEM METRIC ENGLISH NOTES 
Бан Dimensions Overall Length 4,440 mm 174.8 in 
Overall Width 1,765 mm 69.5 in 
Overall Height 1,280 mm 50.8 in 
Wheelbase 2,550 mm 100.4 in 
- Track F/R 1,525/1,515 mm 60.0/59.6 in 
Ground Clearance 145 mm 5.7 in 
d. Seating Capacity Four 
— WEIGHT (USA) Gross Vehicle Weight Rating (GVWR) - 3,790 Ibs 
WEIGHT (CANADA) | Gross Vehicle Weight Rating (GVWR) 1,720 kg - 


ЕМСІМЕ 


Түре Е22А1 епдіпе 


H23A1 engine 


Water-cooled, 4-stroke SOHC 
gasoline engine 
Water-cooled, 4-stroke DOHC 
gasoline engine 


H22A1 engine Water-cooled, 4-stroke DOHC 
VTEC gasoline engine 
===: Cylinder Arrangement Inline 4-cylinder, transverse 
+ Воге апа Е22А1 епдїле 85.0x 95.0 mm 3.35 х 3.74 in 
{ Stroke H23A1 engine 87.0 x 95.0 mm 3.42 x 3.74 in 
SENI | H22A1 enigne 87.0 x 90.7 mm 3.43 x 3.57 in 
i Displacement F22A1 engine 2,156 cm? (cc) 132 cu-in 
H23A1 engine 2,259 cm? (cc) 138 cu-in 
H22A1 engine 2,157 cm? (cc) 132 cu-in 
= Compression F22A1 engine 8.8:1 
Ratio H23A1 engine 9.8: 1 
——1 H22A1 engine 10.0:1 
Бин: Valve Train Е22А1 engine Belt driven, SOHC 4-valve per cylinder 
H23A1 engine Belt driven, DOHC 4-valve per cylinder 
H22A1 engine Belt drive, DOHC 4-valve per cylinder VTEC 
— Lubrication System Forced and wet sump, trochoid pump 
Fuel Required Ғ22А1 engine UNLEADED grade gasoline with 86 Pump 
- Octane Number or higher 
H23A1, H22A1 engines Premium UNLEADED grade gasoline with 
91 Pump Octane Number or higher 
STARTER Makes/Type MITSUBA/Spur gear reduction, 
permanent magnet 
Normal Output 1.4 kW, 1.6 kW 
Nominal Voltage 12У 
Hour Rating 30 seconds 
Direction of Rotation Counterclockwise as viewed from gear end 
| Weight 3.7 kg | 8.2 ibs 
CLUTCH Clutch Type M/T Single plates dry, diaphragm spring 
АЛ Torque converter 
Clutch Facing Area M/T | 203 cm? | 31 sq-in | 
-_—4 TRANSMISSION Transmission Type M/T Synchronized 5-speed forward, 1 reverse 
AIT Electronically controlled 
4-speed automatic, 1 reverse 
Primary Reduction Direct 1:1 7| 
Manual Transmission Engine type [ F22A1 H23A1 H22A1 
Gear Ratio Ist 3.307 3.307 3.307 
2nd 1.809 1.857 1.950 
TL 3rd 1.230 1.320 1.360 
4th 0.903 1.034 1.071 
5th 0.705 0.812 0.870 
Reverse L 3.000 3.000 3.000 
Final Reduction Gear type Single helical gear 
Gear ratio | 4.062 | 4.266 | 4.266 d 


{cont'd} 
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Design Specifications 


Temp. Control 


Comp. Clutch Type 

Power Consumption 
Type 

Quantity 


Refrigerant 


STEERING 
SYSTEM 


Type 
Overall Ratio 

Turns, Lock-to-Lock 
Steering Wheel Dia. 


— (cont'd) 
ITEM METRIC ENGLISH NOTES 
TRANSMISSION i Automatic Engine type F22A1 H23A1 
(cont'd) Gear Ratio 1st 2.705 2.705 | 
2nd 1.482 1.535 
3rd 1.028 1.057 
4th 0.707 0.750 
5th - - 
Reverse 2.047 2.047 
Final Reduction Gear type Single helical gear 
Gear ratio 4.285 4.428 
AIR CONDITIONING Cooling Capacity 3,700 Kcal/h 14,682 BTU/h 
Conditions: 
Compressor Speed 1,800 rpm 
Outside Air Temperature 27 °C 81 ?F 
Outside Air Humidity 50 96 
Condenser Air Temperature 35 °С 95 ?F 
Condenser Air Velocity 2.5 m/sec 8.2 ft/sec 
Blower Capacity 460 m3/h 16,247 cu-ft/h | 
Compressor Type/Makes Scrool type/SANDEN 
No. of Cylinder = 
Capacity 85.7 cc/rev 5.23 cu-in/rev 
Max. Speed 10,000 rpm 
Lubricant Capacity 130 cc 4 1/3 fl oz SP-10 
Condenser Type Corrugated fin type 
LE T Corrugated fin type | d 
марогаїог уре orrug ур‹ EN 
Blower Type Sirocco fan 
Motor Input 220 W/12 V 
Speed Control 4-speed 
Max. Capacity 460 m3/h 16,247 cu-ft/h 


Air-mix type 


Dry, single plate, poly-V-belt drive 
42 W max./12 V 


Power assisted, rack and pinion 
2WS: 15.86, 4WS: 15.1 
2WS: 2.91, 4WS: 2.77 

380 mm | 15.0 in 


SUSPENSION | Type, Front 
Type, Rear 


Shock Absorber, Front and Rear 


Independent double wishbone, 
Coil spring with stabilizer 
Independent double wishbone, 
coil spring with stabilizer 
Telescopic, hydraulic nitrogen gas-filled 
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ITEM METRIC ENGLISH NOTES 
WHEEL Camber Front 09 00” 
ALIGNMENT Rear -19 45" 
Caster 2° 40’ 
Total Toe Front О mm 0 in 
Rear In 2.0 mm In 0.08 in 
BRAKE SYSTEM Type, Front Power-assisted self-adjusting 
ventilated disc 
Rear Power-assisted self-adjusting solid disc 
Pad and Lining Surface Area: Front 58.0 cm? x 2 8.99 sq-in x 2 
— Rear 27.0 cm2 x 2 4.19 sq-in x 2 
Parking Brake Kind and Type Mechanical actuating, rear two wheel 
brakes 
TIRE Size 185/70 R 1487 H *! 
205/55 R 15 87 V *2 
“;5 T125/70 D 15 (Spare tire) *! 
*2: Except S 7135/80 D 15 (Spare tire) “2 
ELECTRICAL Battery 12 V-55AH/5HR 
Starter 12 V-1.4 kW, 12 V-1.6 kW 
Alternator 12 V-90 A, 80A 


Fuses іп Under-dash Fuse/Relay Box 
In Under-hood Fuse/Relay Box 


Headlights High 
Low 

Front Turn Signal Lights 

Front Parking Lights 

Rear Turn Signal Lights 

Brake/Taillights 

High Mount Brake Light 

Side Marker Lights Front 
Rear 

Back-up Lights 

License Plate Lights 

Interior Lights 

Trunk Lights 

Gauge Lights 

Indicator Lights 

Warning Lights 

Illumination and Pilot Lights 

Heater Illumination Lihgts 


7.5 А, 10А, 15 А, 20 A, 30A 
7.5 A, 10 A, 15 A, 20 A, 40 A, 
50 A, 60 A, 100A 
12 V-65 W 
12 V-55 W 
12 V-32 CP 
12 V-5 W 
12 V-45 CP 
12 V-43/3 CP 


1 
V-3. 
12 V-1.12 W, 1. 


2 
12 V-1.4 W, 1. 
2 


Maintenance 


Lubrication Points 


I ыы 


For details of lubrication points and types of lubricants to be applied, refer to the Illustrated Index and various work pro- 
cedures (such as Assembly/Reassembly, Replacement, Overhaul, Installation, etc.) contained in each section. 


[ No. 


LUBRICATION POINTS LUBRICANT 


d 


1 Engine АРІ Service Grade: Use "'Energy Conserving П” 
SG grade oil. 
F22A1, H23A1 engine: 5 W—30 preferred. 
H22A1 engine: 10 W—30 preferred. 
SAE Viscosity: See chart below. 
2 Transmission Manual АРІ Service Grade: SF or SG 
SAE viscosity: 
10 W—30 or 10 W—40 
Automatic Honda Premium Formula Automatic Transmission 
Fluid or an equivalent DEXRON® H Automatic 
transmission fluid 
3 Brake Line Brake fluid DOT3 or DOT4 
4 Clutch Line | Brake fiuid DOT3 or DOT4 
5 Power steering gearbox Steering grease P/N 08733-- ВО70Е 
6 Shift lever pivots (Manual transmission) | Grease with molybdenum disulfide 
7 Release fork (Manual transmission) 
8 Steering boots 
9 Steering ball joints 
10 Select lever (Automatic transmission) 
11 Pedal linkage 
12 Intermediate shaft 
13 Brake master cylinder pushrod | 
14 | Trunk hinges and latch Multi-purpose gresss 
15 Door hinges upper/lower and latches 
16 Door opening detents 
17 Fuel fill lid 
18 Engine hood hinges and engine hood latch 
19 Clutch master cylinder pushrod 
20 Throttle cable end 
21 Caliper Piston seal, Dust seal, X 
A 1 д Silicone grease 
Caliper pin, Piston 
22 Shift and select cable ends 
23 Power steering system Honda power steering fluid-V 
24 A/C Compressor Compressor oil SP10 P/N 38899 —P13—003 


Select the oil for your car according to this chart: 
F22A1, H23A1 engine 


Ambient Temperature 


-20 o 20 40 80 100°F 


m m Em —— 
-30 -20 -10 0 20 зо  40'C 

An oil with a viscosity of 5 W—30 is preferred for im- 
proved fuel economy and year-round protection in the 
car. You may use a 10 W— 30 oil if the climate іп 
your area is limited to the temperature range shown 


on the chart. 


H22A1 engine 


Ambient Temperature 


40 [7] 


An oil with a viscosity of 10 W—30 is preferred 
for improved fuel economy and year-round protec- 
tion in the car. You may use a 5 W— 30 oil if the 
climate in your area is within the temperature 
range shown on the chart. 
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Construction and Function 
(H22A1 engine) 


Outline 

Description .................................. 
VTEC 

Outline ........................:............... 
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Cylinder Head 
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Valves and Valve Springs ............... 
Belt Tensioner 
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| Outline 


Description ——————————— MSO 


The new H22A1 engine is an in-line 4-cylinder DOHC design displacing 2,157 cm? {131.6 cu-in). It is water cooled and 
equipped with a center plug type pent-roof combustion chamber. It is specified to use premium unleaded fuel and uses a 
РСМ-ҒІ (Sequential Multiport Fuel injection} system. This engine incorporates a mechanism called Honda Variable Valve 
Timing and Valve Lift Electronic Control (VTEC) System. 

This system allows the timing and lift of the intake and exhaust valves to be changed simultaneously. The engine also in- 
cludes a electronically-controlled intake manifold system that varies the volume of the intake chamber. 
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Major Specifications 


Type Water cooled 4-stroke, In-line 4-cylinder gasoline engine 
Displacement 2,157 cm? (131.6 cu-in) 

Bore x Stroke 87.0 x 90.7 mm (3.43 x 3.57 in) 

Compression Ratio 10.0:1 


Cam, Valve Mechanism Dual over-head camshaft, VTEC 


Valve Train Belt Driven =| 


Fuel Supply System Sequential Multiport Fuel Injection (SFI) 


Main Features: 
The cylinder head is made of aluminum alloy, a center plug type, pentroof-shaped combustion chamber is used, and 
the 4-valve system uses 2 intake valves and 2 exhaust valves. 
The camshafts and the valve train are driven with the timing belt, and the two balancer shafts are driven by the timing 
balancer belt. Belt tension is automatically adjusted. 
The cylinder block is made of aluminum alloy using fiber reinforced metal (FRM) sleeves. 
The crankshaft is made by forging, the mainshaft is supported at five points and has eight balancer weights. 
The balancer shafts employ a gear-type reverse mechanism to reduce secondary engine vibration. 
The intake manifold is made of aluminum alloy, and the heat riser is used for heating the air/fuel mixture. 
The exhaust manifold is made of stainless steel. 
The electronic fuel injection system is of a sequential maltiport fuel injection type and injects fuel into all four 
cylinders, the throttle body is of a one-barrel side-draft type. 
The ignition system is a fully-transistorized, contactless type. The spark advance is electronic. 
The air cleaner is equipped with a resonator. 
The radiator is of a corrugated type, and the cooling fan is electrically powered. 


VTEC 


Outline 


The engine is equipped with multiple cam lobes per cylinder, providing one valve timing and valve lift profile at low speed 
and a different profile at high speed. Switch-over from one profile to the other is controlled electronically, and is selected 
by monitoring current engine speed and load. 


@ CAMSHAFT 
@ CAM LOBES FOR LOW RPM 
@ CAM LOBES FOR HIGH RPM 
; @ PRIMARY ROCKER ARM 
@ MID ROCKER ARM 
; @ SECONDARY ROCKER ARM 
@ HYDRAULIC PISTON (А) 
@ HYDRAULIC PISTON (B) 
@ STOPPER PISTON 
@ LOST MOTION ASSEMBLY 
@ EXHAUST VALVE 
@ INTAKE VALVE 


In general, it would be ideal if the high rpm performance of a racing engine and the low rpm performance of a standard 
passenger car engine could be combined in a single engine. This would result in a maximum performance engine with a 
wide power band. Two of the major differences between racing engines and standard engines are the timing of the in- 
take/exhaust valves and the degree of valve lift. Racing engines have longer intake/exhaust timing and a higher valve lift 
than standard engines. The Honda Variable Valve Timing and Valve Lift Electronic Control System takes this into ac- 
count. When valve actuation is set for low rpm timing and lift, low rpm torque is better than in a standard engine. When 
valve actuation is then switched for high rpm timing and lift, output improves to the level given by a racing engine. Until 
now, few variable valve timing systems have been commercialized. In those that have, only the time that both valves are 
open (intake/exhaust overlap) could be changed. Honda's system is the first in the world in which both the valve timing 
and the degree of valve lift can be changed as needed, making it the most advanced valve train mechanism available. 


Racing Engine VTEC Engine Standard Engine 


*TDC 


AR 


Exhaust Intake Exhaust Intake Exhaust Intake 


Valve Timing 
(exhaust/intake) 
Valve Lift 


Valve Lift 


Max. Power 


Low rpm Torque 
Idling Stability 


*TDC = Top Dead Center *BDC = Bottom Dead Center 
© = Optimum Characteristic 


The engine is equipped with two valve timing and valve lift settings which change according to driving conditions. 


Low rpm $ Ф High rpm 


VTEC engine 


Standard engine 


A 


RPM switch over 
point 


VTEC 


Mechanism 


At Low rpm: 
As shown, the primary and secondary rocker arms are not connected to the mid rocker arm but are driven separately by 
cam lobes A and B at different timing and lift. Although the mid rocker arm is following the center cam lobe with the lost- 
motion assembly, it has no effect on the opening and closing of the valves in the low rpm range. 


At Low rpm: 


CAM PROFILES FOR 


CAMSHAFT 


“А and В cam lobes 
drive the rocker arms 
separately. 


RETURN SPRING 


HYDRAULIC 


PISTON (А) STOPPER PISTON 
HYDRAULIC 
PISTON (В) 
SECONDARY 
PRIMARY MD ROCKER ARM 


ROCKER ARM ROCKER ARM 


At High rpm: 
When driving at high rpm, piston (A) moves in the direction shown by the arrow in the figure below. As a result, the 
primary, secondary, and mid rocker arms are linked by 2 hydraulic pistons (like а skewer) and the 3 rocker arms move as 
a single unit. In this state, all the rocker arms are driven by cam lobe C, opening and closing the valves at the valve timing 
and valve lift set for high operation. 


At High rpm: 


CAM PROFILE FOR 
HIGH RPM 


*The rocker arms are linked 

via the hydraulic piston. 
Cam lobe C drives the rocker 
arms. 


OIL 
PRESSURE 


STOPPER 
PISTON 


HYDRAULIC HYDRAULIC 
PISTON (A) PISTON (8) 


Control System 


The control system for this mechanism, as shown below, constantly monitors the changes in engine status such as load, 
Y rpm and vehicle speed. this information is transmitted to the Engine Control Module (ECM). 


Valve Timing Change Conditions 

Engine Speed: 4,900 rpm or higher 

Vehicle Speed: 19 mph (30 km/h! or faster 

Engine Coolant Temperature: 140°F (60°C) or higher 


Control System 


VTEC PRESSURE SWITCH 
VTEC SOLENOID VALVE 


OIL FLOW 


ENGINE 
| CONTROL 
MODULE 
From {ECM) 
OIL PUMP =mi 
е 
IS 
g 


(cont'd) 
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VTEC 
Control System (cont’d) 


| Lost Motion Mechanism 
The mid rocker arm is always driven by the high-speed cam lobe, even at low speeds. At low speeds, the lost motion 


mechanism keeps the mid rocker arm in contact with the high-speed cam lobe. At high speeds, the lost motion 
| mechanism acts as part of the valve spring load. 


CAM PROFILE 
FOR HIGH RPM PISTON 


SPRING B 


SPRING A 


RETAINI 
MID ROCKER ARM E EM 


GUIDE HOLDER 


LOST MOTION ASSEMBLY 


b Hydraulic Pressure Control Mechanism 


VTEC solenoid valve/VTEC pressure switch 
The VTEC solenoid valve, in response to a signal from the ECM, closes the oil passage to the rocker arm at low speed. 


This cuts oil pressure to the hydraulic pistons in the rocker arms so the arms operate independently. At high speed, the 


ECM opens the VTEC solenoid valve. The increased oil pressure causes the hydraulic pistons to lock the primary, secon- 


dary, and mid rocker arms together. 
The VTEC pressure switch serves as a sensor to 


signal. 


determine if the switch-over has taken place in response to the ECM 


^ VTEC SOLENOID | 
VALVE 


VTEC VALVE 


a ad 
Cylinder Head 


Outline 


The one-piece cylinder head is made of aluminum alloy to reduce the weight while increasing efficiency. 

The combustion chamber is a compact pent roof shape, center plug type. The cylinder head uses a DOHC 4-valve system 
with 2 intake valves and 2 exhaust valves arranged for cross flow. Combustion is stable due to the optimization of the 
ignition timing, compression ratio and valve timing. 


EXHAUST 
СА 
MSHAFT INTAKE 
CAMSHAFT 
EXHAUST 
ROCKER ARM 


ROCKER ARM 


EXHAUST PORT 


INTAKE VALVE 


EXHAUST VALVE 


Cylinder Head 


Camshafts 


The camshaft is a cast piece. By improving dimensional accuracy, 


it became possible to achieve minimum space be- 


tween cams, thus allowing a more compact cylinder head. Each camshaft is supported on five bearing journals with forc- 
ed lubrication. On the left end of each camshaft is a driven pulley. The exhaust and intake cycles require a total of 24 cam 
lobes to open and close the valves. 


| PULLEY END 


A 


CAMSHAFT JOURNALS 


PULLI ND 
VELEV CAMSHAFT JOURNALS 


Low-speed valve timing 


INTAKE A 


EXHAUST C 


EXHAUST A 


INTAKE C 


TDC: Top dead center 
BDC: Bottom dead center 
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INTAKE B 


BC ABC ABC ABC 
ШП EXHAUST A: PRIMARY 
B: MID 
С: SECONDARY 


INTAKE 


High-speed valve timing 


<= : Intake valve open 
4 : Exhaust valve open 


EXHAUST B 


Valves and Valve Springs 


The valves are opened and closed by rocker arms driven by the camshaft. 
Light weight and large diameter valves made of a high strength metal with small diameter stems are used. The air 
resistance is decreased by the slender stems and the intake efficiency is increased by inlet ports that match with large 


diameter valves. 


Valve specifications 


Unit: mm (in) 


ITEM 


VALVE B INTAKE 


EXHAUST 


HEAD DIAMETER 


35.0 (1.38) 


30.0 (1.18) 


STEM DIAMETER 


5.5 (0.22) 


5.5 (0.22) 


OVERALL LENGTH 


106.75 (4.203) 


106.95 (4.211) 


VALVE LIFT 


Secondary: 8.0 (0.31) 
Mid: 11.5 (0.45)* 
Primary: 6.5 (0.26) 


Secondary: 7.5 (0.30) 
Mid: 10.5 (0.41)* 
Primary: — 6.0 (0.24) | 


OVERALL LENGTH 


STEM DIAMETER 


HEAD 
DIAMETER 


* Indicates high-speed valves 


The valve spring wire uses a modified cross-section to valve lift in a limited space. 


EGG SHAPE LEMON SHAPE 


Belt Tensioner 
Outline 


The tensioners for the balancer shaft drive belt and the timing belt are arranged in parallel on a single axis for a more com- 
pact configuration. This tensioner allows easy belt maintenance. 


TIMING BELT 


[—— 
90, ы 


TENSIONER 


Ine 


WATER PUMP 
PULLEY 


ду, А 
ihe 
amm 


TENSIONER SPRING for 
TIMING BALANCER BELT 


AUTO-TENSIONER | 
for TIMING BELT 


TIMING BELT 
ADJUSTER 


TIMING BELT 
BALANCER BELT 
TENSIONER! BALANCER BELT 


- Auto-tensioner 


The auto-tensioner uses a torsion spring to regulate the timing belt tension. The main components are the torsion spring, 
а male screw and a female rod. The assembly is filled with oil and sealed. The Spring turns the male screw, which pushes 
the female rod out against the belt. The design is such that the rod cannot be pushed back into the housing by belt ten- 
sion. To pull the female rod back into the assembly, the male screw must be turned with a screwdriver. 


ROD END 


BOOT BAND 


SPRING PIN BOOT 


ROD GUIDE 


O-RING ROD (FEMALE) 


HOUSING 


SCREW (MALE) 


TORSION SPRING 


MAINTENANCE 
BOLT 


GASKET 


Mechanism: 


Beit Reaction Force 


@ The male screw is (2) The female rod is (9) Тһе rod stops when the force 
rotated by the pushed out as the of the torsion spring and 
torsion spring. rod rotates. the timing belt equalize. 


Cylinder Block 


The cylinder block is a closed deck design made of aluminum alloy . The cylinder sleeves are made of FRM, a composite 
material of aluminum, alumina fiber and carbon fiber. The bores in the cylinder block for the balancer shafts and the deep 


skirt design improve the rigidity of the block. 


Cylinder specifications 


Bore x Stroke 87.0 x 90.7 mm (3.43 x 3.57 in) 


Bore Pitch 94.0 mm (3.70 in) 


Block Height 219.52 (8.643 in) 


Skirt Depth 50.0 mm (1.97 in) 


Displacement 2.157 cm? (131.6 cu-in) 


| 
| 
MERE 


7.0 mm (0.28 in) 


BLOCK HEIGHT 


BALANCER SHAFT BORE PITCH 
BORES 
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Oil Flow 


Lubrication of the crankshaft and connecting rod bearings is done by oil pumped through the main bearing caps and into 
passages in the crankshaft. The pistons and cylinder walls are lubricated by oil spray nozzles mounted on the cylinder 


block. 


INTAKE CAMSHAFT 
JOURNAL 


OIL CONTROL 
ORIFICE 


CAMSHAFT. HOLDER 
PIPE OIL PASSAGES 


€XHAUST CAMSHAFT 
JOURNAL 


OIL PUMP 


ENGINE OIL FILTER 


FRONT BALANCER 
© 


© 


memes бе 


423) 
АА 93) 227222772772. 


REAR BALANCER 


VTEC SOLENOID 
VALVE 


VTEC 
PRESSURE 
SWITCH 


OIL CONTROL 
ORIFICE 


"d 


ENGINE OIL COOLER 


ENGINE COOLANT 


ENGINE OIL PRESSURE SWITCH 


PISTON 


OIL JET 
NOZZLE 


(cont'd) 


Oil Flow 
(cont'd) 


Oil pumped to the cylinder head serves two purposes; to lubricate the components and to operate the VTEC. Oil is 
pumped into the camshaft holder to lubricate the journals, and it sprays from orifices in the holder to lubricate the rocker 
arms and valves. Oil is also supplied to the VTEC solenoid vaive. At high RPM, this valve opens and oil is pumped at high 
pressure through the rocker arm shafts to operate the VTEC. 


VTEC SOLENOID VALVE 


9 А 5 о RA Y] T 
EXHAUST 4 (Ce) ty 25 Ь CAMSHAFT 
CAMSHAFT 4 Ч 


ORIFICE 


ENGINE OIL COOLER 


OIL JET 
NOZZLE 


OIL PAN OIL PUMP 
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Engine Removal/Installation 


Engine Removal/installation 


5. Loosen the drain plug on the radiator. 

€ Make sure jacks and safety stands are placed proper- 
ly and hoist brackets are attached to the correct 6. Drain the transmission oil/fluid. Reinstall the drain 
positions on the engine. plug using a new washer. 

@ Make sure the car will not roli off stands and fall 
while you are working under it. 7. Drain the engine oil. Reinstall the drain plug using a 


new washer. 


CAUTION: 
€ Use fender covers to avoid damaging painted CAUTION: Do not overtighten the drain plug. 
surfaces. 
€ Unspecified items are common. 8. Lower the hoist. 
€ Unplug the wiring connectors carefully while holding 
the connector portion to avoid damage. 9. Remove the air cleaner housing and intake air duct. 
€ Mark all wiring and hoses to avoid misconnection. erio 
Also, be sure that they do not contact other wiring or 1С М-т 110 kg-m, 8 lb-ft) 


cuit. Be sure to get the customer's code number before 

— Disconnecting the battery. 

— Removing the No. 43 (10 A) fuse (In the under-hood T 
fuse/relay box). 

— Removing the radio. 

After service, reconnect power to the radio and turn it 

on. 

When the word “CODE” is displayed, enter the 

customer's 5-digit code to restore radio operation. 


hoses or interference with other parts. X 
NOTE: The radio may have a coded theft protection cir- 
$ INTAKE AIR DUCT 


1. Secure the hood as far open as possible. 


2. Disconnect the battery negative terminal first, then 
the positive terminal. 


ү AIR CLEANER HOUSIN 
3. Remove the radiator cap. R CLEAN USING 


10. Remove the pulsed secondary air injection (PAIR) 
Use care when removing the radiator vacuum tank and bracket. 
cap to avoid scalding by hot coolant or steam. 


PAIR 
VACUUM TANK 


4. Raise the hoist to full height. 
Remove the front wheels and the engine splash 
shield. 


10 Nem (1.0 kg-m, 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
8 ib-ft) 


BRÁCKET Y) 


ENGINE SPLASH 
10 Nem (1.0 kg-m, SHIELD 
7 tb-ft) 


11. Remove the battery, battery base, battery cable CAUTION: 
and starter cable. € Before disconnecting any fuel line, relieve the 
fuel pressure as described above. 
MANUAL TRANSMISSION (M/T): е Place a shop towel over the fuel filter to prevent 
pressurized fuel from spraying over the engine. 
8 x 1.25 mm 
22 Nem 12.2 kg-m. 3 
16 lb-ft) 13. Remove the fuel feed hose from the fuel rail. 
BATTERY CABLE 


WASHER FUEL FEED 


SERVICE 


BATTERY BASE 
STARTER CABLE 


AUTOMATIC TRANSMISSION (A/T): 


NOTE: When installing the starter cable clamp, 
make sure the tab is in the hole in the bracket. 


Replace. 
STARTER CABLE P 


14. Remove the injector resistor connector on the left 
side of engine compartment. 


INJECTOR 


6 x 1.0 mm RESISTOR 
10 N-m (1.0 kg-m, CONNECTOR RESISTE 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 
7 lb-ft) 


12. Relieve fuel pressure by stowly loosening the ser- 
vice bolt on the fuel rai! about one turn (see section 
11}. 


Do not smoke while working on fuel 
system. Keep open flame or spark away from work 


area. Drain fuel only into an approved container. (cont'd) 


“= 


Engine Removal/Installation 
(cont'd) 


15. Remove the throttle cable by loosening the locknut, 
then slip the cable end out of the throttle linkage. 


NOTE: 

€ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 

€ Adjust the throttle cable when installing (see 
section 11). 


CABLE END 


LOCKNUT 


ADJUSTING NUT 


16. Remove the engine wire harness connectors, ter- 
minal and clamps on the right side of engine 
compartment. 


17. Remove the power cable from the under-hood 
fuse/relay box. 


POWER CABLE UNDER-HOOD 


FUSE/RELAY BOX 


ENGINE WIRE 
HARNESS 
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18. Remove the brake booster vacuum hose and emis- 
sion control vacuum tubes from the intake 
manifold. 


EVAPORATIVE EMISSION (EVAP) CONTROL 
CANISTER HOSE 


EMISSION CONTROL 
VACUUM TUBES 


BRAKE BOOSTER 
VACUUM HOSE 


19. Disconnect the connector and vacuum tube, then 
remove the cruise control actuator. 


CRUISE CONTROL 
ACTUATOR 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 lb-ft) 


VACUUM TUBE 


. Remove the engine ground cable from the body 23. Loosen the alternator mounting bolt, nut and ad- 
side. justing nut, then remove the alternator Бей, 
21. Remove the power steering (P/S) pump belt and 
pump. MOUNTING BOLT 
® Do not disconnect the P/S hoses. 
8x 1.25 mm 


22 Nem (2.2 kg-m, 
16 Ib-ft) 


3 


AS 
AN 


MOUNTING NUT 


ALTERNATOR BELT 


LOCKNUT 


in 
22 N-m (2.2 kg-m, 16 Ib-ft) í 
$ P/S PUMP 24. Loosen the mounting bolt, then remove the A/C 
compressor. Disconnect the connector. 
Қ T € Do not disconnect the A/C hoses. 
22. Remove the air conditioning (A/C) condenser fan 
Shroud, then install a protector plate on the 
radiator. 
A/C COMPRESSOR 
6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 Ib-ft) 
CONDENSER 
FAN SHROUD 
8 x 1.25 mm 
22 N-m (2.2 kg-m, 
16 Ib-ft) 
* Do not remove 
the bolts 
PROTECTOR 
PLATE 
(cont'd) 
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Engine Removal/Installation 
(cont'd) 


25. Remove the upper and lower radiator hoses and the 
heater hoses. 


HEATER HOSE UPPER RADIATOR 
HOS! 


LOWER RADIATOR 
HOSE 


26. Remove the transmission ground cable and the 


automatic transmission fluid (ATF) cooler hoses 
(A/T). 


ATF COOLER 
HOSES 


27. Remove the shift cable and select cable (M/T). 


NOTE: 


@ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 

€ Adjust the shift cable and select cable when in- 
stalling (see section 13). 

8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 lb-ft) 


Do not remove 


COTTER PIN 
Replace. 


П STEEL 
WASHER 


WASHER 


(2 УС SELECT CABLE 


PLASTIC WASHER 


COTTER PIN 
Replace. 
STEEL WASHER 


28. Remove the clutch slave cylinder and the pipe/hose 
assembly (М/Т). 


NOTE: 


€ Do not operate the clutch pedal once the slave 
cylinder has been removed. 
Ф Take care not to bend the pipe. 


PIPE/HOSE ASSEMBLY 


CLUTCH HOSE 
JOINT 
8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


ing 


HER 


тозе 


lave 


BLY 


INDER 


29. Remove the clutch damper assembly. 


NOTE: Take care not to bend the pipe. 


CLUTCH DAMPER 
ASSEMBLY 


8 x 1.25 mm 
22 Nem {2.2 kg-m, 
16 Ib-ft) 


30. Remove the vehicle speed sensor (VSS)/power 
steering (P/S) speed sensor assembly. 


NOTE: Do not disconnect the hoses. 


18 Nem (1.8 kg-m, 
13 Ib-ft) 


CONNECTOR 


P/S SPEED 
SENSOR 


O-RING 
Replace. 


31. Raise the hoist to full height. 


32. Remove the exhaust pipe A and bracket. 
GASKET SELF-LOCKING NUT 


Replace. 18 Nem (1.8 kg-m, 13 lb-ft) 
Replace. 


SELF-LOCKING NUT 
55 М-т (5.5 kg-m, 40 Ib-ft) 


EXHAUST PIPE A 
Replace. 


33. Remove the A/T shift cable (A/T). 


NOTE: 
€ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 
€ Adjust the shift cable when installing (see sec- 
tion 14). 
LOCK WASHER AIT SHIFT CABLE 
Replace. 


10 Мет (1.0 kg-m, 7 lb-ft) 


COVER 8 x 1.25 mm 
18 Nem (1.8 kg-m, 


13 lb-ft} (cont'd) 


5-23 


Engine Removal/Installation 
(cont'd) 


34. Remove the damper fork. 36. Remove the driveshafts. 


SELF-LOCKING BOLT 

10 x 1.25 mm 

44 Nem (4.4 kg-m, 32 Ib-ft) 
Replace. 


DAMPER FORK SELF-LOCKING NUT DRIVESHAFT 
12 x 1.25 mm 
65 N-m (6.5 kg-m, 47 Ib-ft) 
Replace. 
37. Swing the driveshaft under the fender. 
A 35. Disconnect the suspension lower arm ball joint with 
the special tool. Refer to section 18 for the NOTE: 
procedure. € Coat all precision-finished surfaces with clean 
engine oil or grease. 
€ Tie plastic bags over the driveshaft ends. 


PLASTIC BAG 


CASTLE NUT 

14 x 2.0 mm 

50—60 Nem 

(5.0--6.0 kg-m. % 

36—43 lb-ft) COTTER PIN DRIVESHAFT 
Replace. 


SUSPENSION 
LOWER ARM 


С = 


JA 2) 


39. Attach the chain hoist to the engine. 


38. Lower the hoist 


Engine Removal/Installation 


(cont'd) 
40. Remove the rear mount bracket. 42. Remove the left side engine mount. 
REAR STIFFENER REAR MOUNT 


BRACKET SIDE ENGINE MOUNT 


43. Remove the transmission mount and mount 
bracket. 


41. Remove the front mount bracket. 


FRONT MOUNT 
BRACKET 


TRANSMISSION 
MOUNT 


44. Raise the chain hoist to remove all slack from the 
chain. 


45. Check that the engine is completely free of vacuum 
hoses, fuel and coolant hoses, and electrical 
wiring. 


cam 


46. Slowly raise the engine approximately 150 mm (6 
in). 

| Check once again that all hoses and wires have 

been disconnected from the engine. 


47. Raise the engine all the way and remove it from the 
car. 


48. Install the engine in the reverse order of removal. 


NOTE: After the engine is in place: 
@ Torque the engine mounting bolts in the se- 
quence shown below. 


CAUTION: Failure to tighten the bolts in the Proper 
sequence can cause excessive noise and vibration, 
and reduce bushing life; check that the bushings 
are not twisted or offset. 


TRANSMISSION MOUNT 
10 x 1.25 mm 


39 Nem (3.9 kg-m, 28 Ib-ft) 


12 х 1.25 mm. 


10 x 1.25 mm 
@ 21 Nem (2.1 kg-m, 15 Ib-fü 47 lb-ft) 


€ Check that the spring clip on the end of each 
driveshaft clicks in to place. 


CAUTION: Install new spring clips. 


€ Bleed air from the cooling system at the bleed 
bolt with the heater valve open. 

Ф Adjust the throttle cable tension. 

€ Check the clutch pedal free play (M/T). 

© Check that the transmission shifts into gear 


smoothly. 12 x 1.25 mm 


REAR Mount © 65 N-m (6.5 kg-m, 


Replace. 


10 x 1.25 mm Q 
(€) 39 N-m (3.9 kg-m, 
28 ib-ft) 


12 x 1.25 mm 
0) 65 Nem (5.5 kg-m, 40 Ib-ft) 
Replace. 


SIDE ENGINE 
MOUNT 


© 55 Nem (5.5 kg-m, 40 Ib-ft) 


unt 
(8) Tighten snug only. 
12 x 1.25 mm 
@ 65 Nem (6.5 kg-m, 47 Ib-ft) 
12 x 1.25 mm 
65 N-m (6.5 kg-m, 47 Ib-ft) 
Replace. 
FRONT MOUNT 
the 
ium 
ical 
| (6 
ave NOTE: 


Tighten snug only. 
the 10 x 1.25 mm 
@ 39 N-m (3.9 kg-m, 28 1-6) 


“ Torque the mounting bolts/nuts in the 
numbered sequence as shown ((1) —(3). 

* After road testing, loosen and retighten 
the three bolts on the front mount 
bracket. 


(D Tighten snug only. 
12 x 1.25 mm 


@ 65 Nem (6.5 kg-m, 47 lb-ft) (cont'd) 


Engine Removal/Installation 


(cont'd) ——————— OO Os 


€ Adjust the tension of the following drive belts: 
Alternator belt (section 23). 
Power steering pump belt (section 17). 
Air conditioner compressor belt (section 22). 

€ Clean battery posts and cable terminals with 
sandpaper, assemble, then apply grease to pre- 


€ Inspect for fuel leakage. 


After connecting all fuel line parts, turn on the 
ignition switch (do not operate the starter) so 
that the fuel pump operates for approximately 
two seconds and the fuel line is pressurized. 
Repeat this operation two or three times, then 


check for fuel leakage at any point in the fuel 
line. 


vent corrosion. 


Mount and Bracket Bolts/Nuts Torque Value Specifications: 


TRANSMISSION MOUNT 


TRANSMISSION MOUNT 12 x 1.25 mm 


AIT: 95 N-m (9.5 kg-m, 69 Ib-ft) 


REAR MOUNT 


TRANSMISSION Vy 10 x 1.25 mm 
MOUNT — io, 125 mm 39 Nem (3.9 kg-m, REAR MOUNT. 
BRACKET Зор (3.9 kgm 28 Ib-ft) BRACKET 
33 ib-tt) 8 x 1.25 mm F22A1 engine: 
22 Nem (2.2 kg-m. 49 x 1.25 тт 
16 Ib-ft) A 48 Nem (4.8 kg- 
BRACKET A 35 pi TM 
= 
EN BRACKET B 
(Standard for 
some types) 
SIDE ENGINE 10 x 1.25 mm 
MOUNTING BRACKET 48 N-m (4.8 kg-m, 
35 tb-ft) 
FRONT MOUNT 8 x 1.25 mm 
BRACKET 22 N-m (2.2 kg-m, 16 lb-ft) 
H23A1, H22A1 engine: 
ENGINE MOUNT. 
PARERE B ENGINE MOUNT 
BRACKET A 
10 x 1.25 mm 
m 45 Nem (4.5 kg-m, 
33 Ib-ft) 
12 x 1.25 mm 
95 N-m (9.5 kg-m, 69 Ib-ft) FRONT MOUNT 8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 ib-ft) 
SIDE ENGINE 
MOUNT BRACKET 10 x 1.25 mm 


48 N-m (4.8 kg-m, 35 Ib-ft) 


kg-m, 


Additional Torque Value Specifications; P/S BRACKET 


(F22A1 engine) 


TRANSMISSION MOUNT BOLTS 


65 М-т (6.5 kg-m, 47 ІҺ-і 
mie. kgm m 8 x 1.25 mm 


22 N-m {2.2 kg-m, 
16 lb-ft) 


INTAKE MANIFOLD 
BRACKET 


10 x 1.25 mm 
50 Nem {5.0 kg-m, 
36 Ib-ft) 

8 x 1.25 mm 

(722 М-т (2.2 kg-m, 16 lb-ft) 


EXHAUST MANIFOLD 


BRACKET 10 x 1.25 mm 


50 Мет (5.0 kg-m, 36 lb-ft) 
P/S BRACKET 
(H23A1, H22A1 engine) 


10 x 1.25 mm 
45 Nem (4.5 kg-m, 33 lb-ft) 


10 x 1.25 mm 
50 N-m (5.0 kg-m, 36 Ib-ft) 


10 x 1.25 mm 
50 Nem (5.0 kg-m, 36 lb-ft} 


Apply liquid gasket ALTERNATOR BRACKET 
to the bolt threads. 


10 x 1.25 mm 


50 N-m (5.0 kg-m, 36 Ib-ft) A/C BRACKET 
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Cylinder Head/Valve Train 


F22A1 engine 
H23A1 engine 
H22A1 engine 


Cylinder Head/Valve Train 
(F22A1 engine) 


Special Tools ............................... 6-2 
Wlustrated Index ........................... 6-3 
Valve Seals 

Replacement (Cylinder head 


removal not required) ............. 6-5 
Cylinder Head 
Removal ................................... 6-7 
Warpage .................................. 6-18 
Installation ..............................- 6-23 
Camshaft Pulley 
Removal ................................... 6-12 
Rocker Arm Assembly 
Removal ................................... 6-12 
Rocker Arms 
Overhaul .................................. 6-13 
Clearance ................................. 6-15 
Camshaft 
Inspection ................................ 6-14 
Valves, Valve Springs and Valve Seals 
Removal ................................... 6-16 
Valve Spring and Valve Seal 
Installation Sequence .............. 6-21 


Valve Installation ....................... 6-21 


Valve Seats 
Reconditioning .......................... 6-17 
Valve Guides 
Valve Movement ....................... 6-18 
Replacement ............................. 6-19 
Reaming ................................... 6-20 


Camshaft/Rocker Arms and 
Camshaft Seals/Pulley 


installation ............................... 6-22 
Timing Belt and Timing Balancer Belt 

Htustrated Index ........................ 6-25 

Replacement ............................. 6-29 
Timing Belt 

Inspection ................................ 6-26 

Tension Adjustment ................... 6-26 

Positioning Crankshaft Before 

Installing Timing Belt .............. 6-28 

Timing Balancer Belt 

Inspection ................................ 6-27 
Valve Clearance 

Adjustment ............................... 6-34 


Special Tools 
ioca MM IMEEM AME. Li 


Ref. No. Tool Number Description Oty Page Reference 
@ O7HAH—PJ7010A or Valve Guide Reamer, 5.5 mm 1 6-20 
O7HAH—PJ7010B 
o O7NAF—PTOO10A Installer Сир 1 6-22 
(©) 07NAF —PTOO20A Installer Shaft 1 6-22 
@ O7NAG—PTO010A Seal Guide 1 6-22 
® 07742—0010100 Valve Guide Driver, 5.5 mm 1 6-19, 20 


<> 


en 
Ф Ф ® 
<> 91 D n 
© © 


bad 
Illustrated Index iem 


CAUTION: 


€ To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 100°F (38°C) before 
removing it. 
@ In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket. 


NOTE: 
€ Use new O-rings and gaskets when reassembling. 


€ Clean the oil control orifice before installing. 


CAP NUT 
6 x 1.0 mm 
10 Nem (1.0 kg-m, 7 Ib-ft) 


CYLINDER HEAD COVER 


RUBBER SEALS 
Replace when damaged 
or deteriorsted. 


Put longer bolt here. 


CYLINDER HEAD BOLT 

12 x 1.25 mm 

100 N-m (10.0 kg-m, 72 Ib-ft) 
Tightening, page 6-23 

Apply engine oil to the threads. 


DISTRIBUTOR 
See section 23 


CYLINDER HEAD 


DOWEL PIN 


OIL CONTROL ORIFICE 


DOWEL PIN | 
| Clean. 


O-RING 
Replace. 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


CYLINDER HEAD GASKET 
(METAL GASKET) 
Replace. 


TIMING BELT 
Replacement, page 6-29 
inspection/Adjustment, 
page 6-26 


ADJUSTING NUT 

10 x 1.25 mm 

45 N-m (4.5 kg-m, 33 tb-ft) 
Loosen, but do not remove. 


(сопа) 


6-3 


Illustrated Index 
(сопа) 


7 Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts. 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 


VALVE ADJUSTING SCREW 
7x 0.75 mm 

20 М.т (2.0 kg-m, 14 Ib-ft) 
Apply oil. 

Adjustment, page 6-34 


8 


е JM" 7; 
DOWEL а=" 9 8 9 


CAMSHAFT 


VALVE KEEPERS | 
SPRING RETAINER 2 ees VALVE SPRING 
EXHAUST VALVE SPRING Q 
EXHAUST VALVE SEAL 
Replacement, pages 6-5 and 16————>® 
Replace. > E 


EXHAUST 
VALVE 
GUIDE 


CYLINDER HEAD 


= т 


INTAKE VALVE 
Removal, page 6-16 
Instaliation, page 6-21 


8 x 1.25 mm 
22 Мт (2.2 kg-m, 16 Ib-ft) 


ROCKER ARM ASSEMBLY 
Overhaul, page 6-13 
Inspection, page 6-15 


SEAL 
Installation, page 6-22 
Replace. 


CAMSHAFT PULLEY 

Removal, page 6-12 

Installation, page 6-22 
KEY 


8 x 1.25 mm 
(| 38 Nm (3.8 kg-m, 27 Ib-ft) 


р ч 


VALVE KEEPERS 
SPRING RETAINER 


INTAKE VALVE SPRING 


INTAKE VALVE SEAL 
Replace. 


VALVE SPRING SEAT 
INTAKE VALVE GUIDE 


BACK COVER 


x 1.0 
2 Nem (1.2 kg-m, 9 Ib-ft) 


EXHAUST VALVE 


Valve Seals 


Replacement (Cylinder head removal not required) 


NOTE: Cylinder head removal is not required in this 
procedure. 


The procedure shown below applies when using the in- 
car valve spring compressor. (Snap-on YA8845 with 
YA8845-2 A 7/8” attachment) 


Alway wear approved eye protection 
when using the in-car valve spring compressor. 


1. 


Turn the crankshaft so that the No. 1 and the No. 
4 pistons are at top dead center (ТОС). 


Remove the cylinder head cover and the rocker arm 
assembly. 


NOTE: 

€ Refer to page 6-12 for rocker arm assembly 
removal. 

€ When removing or installing the rocker arm as- 
sembly, do not remove the camshaft holder bolts. 
The bolts will keep the holders, springs and rocker 
arms on the shaft. 


Remove the fuel injectors and the wire harness. 


Using the 8 mm bolts supplied with the tool, mount 
the two uprights to the cylinder head at the end cam- 
Shaft holders. The uprights fit over the camshaft as 
shown, 


Insert the cross shaft through the top hole of the two 
uprights. 


Intake Valve Seals: 


6. 


Select the 7/8 in diameter long compressor attach- 
ment and fasten the attachment to the No. 5 hole 
of the lever arm with the speed pin supplied. 


Insert an air adaptor into the spark plug hole. Pump 
air into the cylinder to keep the valve closed while 
compressing springs and removing the valve 
keepers. 


Position the lever arm under the cross shaft so the 
lever is perpendicular to the shaft and the compres- 
sor attachment rests on top of the retainer for the 
spring being compressed. Use the front position slot 
on the lever as shown. 


NOTE: Put shop towels over the oil passages to pre- 


vent the valve keepers from falling into the cylinder 
head. 


OIL PASSAGES 


(cont'd) 


Valve Seals 
Replacement (Cylinder head removal not required) (cont'd) 


9. Using a downward motion on the lever arm, com- 15. Using a downward motion on the lever arm, com- 
press the valve spring and remove the keepers from press the valve spring and remove the keepers from 
the valve stem. Siowly release pressure on the the valve stem. Slowly release pressure on the 
spring. spring. 


10. Remove the valve seals (page 6-16). . Remove the valve seals (page 6-16). 
11. Install the valve seals (page 6-21). . Install the valve seals (page 6-21). 


12. Install the springs, the retainers and the keepers in . Install the springs, the retainers and the keepers in 
reverse order of removal. reverse order of removal. 


Exhaust Valve Seals: 19. Repeat steps 6 to 18 on the other cylinders. 


13. Select the 7/8 in. diameter short compressor attach- 
ment and fasten the attachment to the No. 4 hole of 
the lever arm with the speed pin supplied. 


. Position the lever arm under the cross shaft so the 
lever is perpendicular to the shaft and the compressor 
attachment rests on top of the retainer for the spring 
being compressed. Use the front position slot on the 
lever as shown. 


NOTE: Put shop towels over the oil passages to pre- 
vent the valve keepers from falling into the cylinder 
head. 


Cylinder Head 


Removal 


Engine removal is not required for this procedure. 


А WARNING 


* Make sure jacks and sefety stands are placed property 
and hoist brackets are sttached to correct positions on 
the engine. 

* Make sure the car will not roll off stands and fall while 
you are working under it. 


CAUTION: 
Use fender covers to avoid damaging painted surfaces. 
Unspecified items are common. 
Unplug the wiring connectors carefully while holding the 
connector portion to avoid damage. 
Mark all wiring and hoses to avoid misconnection. Also, 
be sure that they do not contact other wiring or hoses or 
inrterfere with other parts. 
To avoid damaging the cylinder head, wait until the en- 
gine coolant temperature drops below 1009Ғ (38°C) 
before loosening the retaining bolt. 
Inspect the timing belt before removing the cylinder 
head. 
Turn the crankshaft pulley so that the No. 1 piston is at 
top dead center (page 6-28). 
Make all emission hoses before disconnecting them. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 

— Removing the No. 43 (10A) fuse (In the under-hood 


fuse/relay box). 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word ''CODE'"' is displayed, enter the customer's 
5-digit code to restore radio operation. 


Disconnect the negative terminal from the battery. 


Drain the engine coolant (see section 10). 
@ Remove the radiator cap to speed draining 


Relieve the fuel pressure. 


ү Do not smoke while working on fuel 
system, keep open flame or spark away from work 
area. Drain fuel only into an approved container. 


SERVICE BOLT 
SHOP TOWEL 12 N-m (1.2 kg-m, 9 Ib-tt) 


»\ Lf 


Remove the vacuum tube, breather hose and intake air 
duct. 


Remove the water bypass hose from the cylinder head 


Remove the fuel feed hose and evaporative emission 
(ЕУАР) control canister hose from the intake manifold. 


INTAKE AIR DUCT 


(cont'd) 


Cylinder Head 


Removal (cont'd) 


7. Remove the brake booster vacuum hose and vacu- 
um hose mount {A/T only) from the intake manifold. 


8. Remove the fuel return hose and cruise control vacu- 
um hose. 


BRAKE BOOSTER 


Replace. 


CRUISE CONTROL. 
VACUUM HOSE 


9. Remove the throttle cable and the throttle control ca- 
ble (A/T only) from the throttle body. 


NOTE: 

Таке care not to bend the cable when removing it. 
Always replace any kinked cable with a new one. 

* Adjust the throttle cable when installing (see sec- 
tion 11). 


6 x 10 mm 
12 Мет (1.2 kg-m, 9 lb-ft} 


THROTTLE CONTROL N 
CABLE (A/T only) ЕЕЕ 2 


WASHERS 


10. 


11. 


12. 


13. 


Removal the ignition coil. 


* 8x 1.25 mm 
22 М.т (2.2 kg-m, 16 lb-ft) 


Remove the spark plug caps and the distributor. 


Remove the connector and the terminal from the alter- 
nator, then remove the engine wire harness from the 
cylinder head cover. 


Remove the following engine wire harness connectors 
and clamps from the cylinder head and the intake 
manifold: 

* Four fuel injector connectors 

Intake air temperature (IAT) sensor connector 

Idle air control (IAC) valve connector 

Throttle position (TP) sensor connector 

Exhaust gas recirculation (EGR) valve lift sensor 
connector 

* Ground cable terminals 

@ Engine coolant temperature (ECT) switch B con- 
nector 

Heated oxygen sensor (HO2S) connector 

ECT sensor connector 

ECT gauge sending unit connector 

Ignition coil connector 

CKP/TDC/CYP sensor connector 

Vehicle speed sensor (VSS) connector 

ECT switch A connector 


% 


: CORROSION RESISTANT BOLT 


14. Remove the upper and lower radiator hoses and heat- 
er hoses. 


HEATER OUTLET 
UPPER RADIATOR 


HEATER OUTLET 


HOSE a 
LOWER RADIATOR А 


HOSE 


HEATER INLET 
HOSE 


. Remove the emission vacuum hoses and water 
bypass hoses from the intake manifold assembly. 


. Remove the water bypass hose from thermostat 
housing. 


. Remove the thermostat assembly from intake 
manifold. 


CONNECTING 
PIPE 


BYPASS HOSE O-RING 


Replace. 
THERMOSTAT ASSEMBLY 


18. Disconnect the connector and vacuum tube, then re- 
move the cruise control actuator 


CRUISE CONTROL 
ACTUATOR 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


19. Remove the engine ground cable from the bodyside. 


20. Remove the power steering (P/S) pump belt and pump. 


NOTE: 

* Do not disconnect the P/S hoses. 

* After installing adjust the tension of the P/S pump 
belt (see section 17). 


P/S PUMP 


8 x 1.25 mm 


LOCK NUT 22 N-m (2.2 kg-m, 
15 N-m (1.5 kg-m, 11 Ib-ft) 16 ib-ft) 


P/S PUMP BELT 


Cylinder Head 


Removal (cont'd) 


21. Remove the intake manifold bracket and intake 24. Remove the heat insulator (cars equipped with air соп- 
manifold. ditioning only). 


25. Remove the self-locking nuts and disconnect the ex- 


INTAKE MANIFOLD GASKET haust manifold and exhaust pipe A. 
Replace. 


26. Remove the exhaust manifold bracket and exhaust 
manifold. 


GASKET 
Replace. 


EXHAUST 
MANIFOLD 


BRACKET 


22. Lift the front of the car up and place it on safety stands. 


А WARNING 


е Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the cor- 
rect position on the engine (see page 1-10 thru 
4-12). 

е Apply parking brake and block rear wheels, so car 
will not roll off stands and fall on you while working 


under it. HEAT INSULATOR 
(Cars equipped with air conditioning} 


EXHAUST PIPE A 


23. Remove the front wheels and the engine splash shield 27. Remove the positive crankcase ventilation (PCV) 
(page 5-18). hose, then remove the cylinder head cover. 


28. Remove the upper cover. 
29. Loosen the adjusting nut 270 — 360°. 


30. Push the tensioner to release tension from the timing 
belt, then retighten the adjusting nut. 


ADJUSTING NUT 
* Do not remove. 


6-10 


31. Remove the timing belt from the camshaft pulley. NOTE: Separate the cylinder head from the block with a 
flat blade screwdriver as shown. 


Ф 


CAUTION: Do not crimp or bend = 
the timing belt more than 90° or \ 
less than 25 mm (1 in) in diameter. V 


A Lig YOY OD 


Good No Good 


DIAMETER 


32. Remove the cylinder head bolts, then remove the 
cylinder head. 


CAUTION: To prevent warpage, unscrew the bolts 
in sequence 1/3 turn at a time; repeat until all bolts 
are loosened. 


CYLINDER HEAD BOLT LOOSENING SEQUENCE 


Camshaft Pulley Rocker Arm Assembly 


Removal Removal 


1. To ease reassembly, turn the camshaft pulley until the . Loosen the adjusting screws, then remove the bolts 
“UP” mark faces up, and the front timing mark is and the rocker arm assembly. 
aligned with the cylinder head upper surface. 

NOTE: 

@ Unscrew the camshaft holder bolts two turns at a 
time, in a crisscross pattern to prevent damaging 
the valves or rocker arm assmbly. 

“UP” MARK ө When removing the rocker arm assembly, do not 
remove the camshaft holder bolts. The bolts will 
keep the camshaft holders, the springs and the 
rocker arms on the shafts. 


ADJUSTING SCREW 


TDC GROOVES 

Align front timing mark on 
pulley with the cylinder 
head upper surface. 


Remove the timing belt. ADJUSTING SCREW 


Remove the retaining bolt, the special washer, the 
camshaft pulley and the key, then remove the back 


cover. 
CAMSHAFT |. 
5 KA 


PNG 


Li c)? € q 
т ) 


6 mm BOLTS 


» 


BACK COVER RETAINING BOLT 


8 mm BOLTS 


baad 
Rocker Arms lem 


Overhaul 


NOTE: 


* Identify parts as they are removed to ensure reinstallation in original locations. 
€ inspect rocker shafts and rocker arms (page 6-15). 
* Rocker arms must be installed in the same position if reused. 


% When removing or installing rocker arm assembly, do not remove the camshaft holder bolts. The bolts will keep the holders, 
Springs and rocker arms on the shaft. 


* When reassembling, fit the projection of the intake rocker shaft to the notch in the camshaft holder. 


| Prior to reassembling, clean all the part in solvent, dry them and apply lubricant to any contact parts. 


Letter “В” is stamped Letter ''A'' is stamped 
on rocker arm. on rocker arm. 


INTAKE ROCKER INTAKE ROCKER INTAKE ROCKER INTAKE ROCKER 
SHAFT (А) SHAFT ARM В ARM A 
{short, 2 places) (long, 3 places) (4 places) (4 places) 


No. 6 No. 5 No. 4 No. 3 No. 2 No. 1 


CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT 
HOLDER HOLDER HOLDER HOLDER HOLDER HOLDER 


, WAVE WASHER 
(5 places) 


APRING b SPRING a 


EXHAUST ROCKER ARM 
(short, 2 palces) (long, З places) 


(8 places) 


EXHAUST ROCKER SHAFT 


Camshaft 


Inspection —— A ——_—— 


8 mm BOLTS 


2. Seat the camshaft by pushing it toward distributor end 
of cylinder head. 
3. Zero the dial indicator against end of distributor drive, 


then push the camshaft back and forth and read the 
end play. 


Camshaft End Play: 
Standard (New): 0.05--0.15 mm 
(0.002—0.006 іп) 


Service Limit: 0.5 mm (0.02 in) 


CAMSHAFT 


Note: 4. Remove the bolts, then remove the camshaft holders 
€ Do not rotate the camshaft during inspection. from the cylinder head. 
@ Remove the rocker arms and rocker shafts. 
— Lift camshaft out of cylidner head, wipe clean, then 
1. Put the camshaft and the camshaft holders on the inspect lift ramps. Replace camshaft if lobes are pit- 
cylinder head, then tighten the bolts to the specified ted, scored, or excessively worn. 
torque. 
— Clean the camshaft bearing surfaces in the cylinder 
Specified torque: head, then set camshaft back in place. 
8 mm bolts: 22 N-m (2.2 kg-m, 16 lb-ft) 
6 mm bolts: 12 N-m (1.2 kg-m, 9 lb-ft) — Insert plastigage strip across each journal. 

6 mm BOLTS 5. Install the camshaft holders, the tighten the bolts to 
the specified torque as shown in the left column on 
this page. 

6. Measure widest portion of plastigage on each journal. 


Camshaft-to-Holder Oil Clearance: 
Standard (New): 0.050—0.089 mm 
(0.0020— 0.0035 in) 


Service Limit: 0.15 mm (0.006 in) 


PLASTIGAGE STRIP 


ers 


кеп 
pit- 


der 


510 


on 


nal. 


If camshaft-to-holder oil clearance is out of tolerance: 


— And the camshaft has already been replaced, you 
must replace the cylinder head. 

— If camshaft has not been replaced, first check total 
runout with the camshaft supported on V-blocks. 


Camshaft Total Runout: 
Standard(New): 0.03 mm (0.001 in) max. 
Service Limit: 0.06 mm (0.002 in) 


Rotate camshaft 
while measuring 


— If the total runout of the camshaft is within toler- 
ance, replace the cylinder head. 


— If the total runout is out of tolerance, replace the 
camshaft and recheck, If the oil clearance is stili out 
of tolerance, replace the cylinder head. 


Measure cam lobe height. 


Cam Lobe Height: 
Intake Standard: 38.526 mm (1.5168 in) 
Exhaust Standard: 38.778 mm (1.5267 in) 


inspect this area for wear. 


ғр 
Rocker Arms ics 


Clearance 


Measure both the intake rocker shafts and exhaust rocker 
shaft. 


Measure diameter of the shaft at the first rocker 
location. 


-4———— MICROMETER 


Surface should be smooth. 


2. Zero the gauge to the shaft diameter. 


MICROMETER 


CYLINDER BORE 
GAUGE 


Measure the inside diameter of the rocker arm and 
check for out-of-round condition. 


Rocker Arm-to-Shaft Clearance: 
Standard(New) 
Intake: 0.017—0.050 mm 
(0.0007 —0.0020 іп) 
Exhaust: 0.018—0.054 mm 
10.0007 —0.0021 in) 
Service Limit: 0.08 mm 
(0.003 in) 


Inspect rocker arm 
face for wear. 


Repeat for all rockers. If over limit, replace the rocker 
shaft and all over-tolerance rocker arms. 


Valves, Valve Springs and Valve Seals 
Removal 


NOTE: identify valves and valve springs as they are re- 4. Remove the valve seal. 
moved so that each item can be reinstalled in its original 


position. 


1. Тар each valve stem with a plastic mallet to loosen 
valve keepers before installing the spring compressor. 


install the spring compressor. Compress the spring 
and remove the valve keepers. 


VALVE SPRING COMPRESSOR 
COMMERCIALLY AVAILABLE 


3. Install the special tool as shown. 


VALVE GUIDE SEAL REMOVER Intake Valve Dimensions 
LISLE P/N 57900 or KD3350 A Standard(New): 33.90—34.10 mm 
COMMERCIALLY AVAILABLE (1.335— 1.343 in) 


B Standard(New): 110.88 — 111.18 mm 


VALVE SEAL 
(4.365—4.377 in) 
C Standard(New): 5.485 — 5.495 mm 
(0.2159—0.2163 іп) 
C Service Limit: 5.455 mm (0.2148 in) 
ie (C2 D Standard(New): 0.85 1.15 mm 
SAU IO (0.033— 0.045 in) 
SEAL ` » D Service Limit: 0.65 mm (0.026 іп) 
REMOVER 
\ Exhaust Valve Dimensions 
DG A Standard(New): 28.90— 29.10 mm 
PS (1.138—1.146 in) 


B Standard(New): 122.15—122.45 mm 
(4.809 — 4.821 in) 

C Standard(New): 5.450— 5.460 mm 
(0.2146—0.2150 in) 

C Service Limit: 5.420 mm (0.2134 in) 

D Standard(New): 1.05— 1.35 mm 
(0.041 — 0.053 in) 

0.95 mm (0.037 in) 


D Service Limit: 


6-16 


с 


Valve Seats 


Reconditioning 


Renew the valve seats in the cylinder head using a 
valve seat cutter. 


NOTE: If guides are worn (page 6-18), replace them 
{page 6-19) before cutting the valve seats. 


Carefully cut a 45° seat, removing only enough 
material to ensure a smooth and concentric seat. 


Bevel the upper edge of the seat with the 30° cutter 
and the lower edge of the seat with the 60° cutter. 
Check width of seat and adjust accordingly. 


Make one more very light pass with the 45° cutter to 
remove any possible burrs caused by the other cutter. 


Valve Seat Width: 
Standard (New): 1.25— 1.55 mm 
(0.049 —0.061 in) 


Service Limit: 2.00 mm (0.079 in) 


30? 


SEAT WIDTH 


ке 


8. 


After resurfacing the seat, inspect for even valve seat- 
ing: Apply Prussian Blue compound to the valve face, 
and insert valve in originat location in the head, then lift 
it and snap it closed against the seat several times. 


ACTUAL 
SEATING 
SURFACE 


PRUSSIAN BLUE COMPOUND 


The actual valve seating surface, as shown by the blue 

compound, should be centered on the seat. 

€ if itis too high (closer to the valve stem), you must 
make a second cut with the 60? cutter to move it 
doun, then one more cut with the 45? cutter to re- 
Store seat width. 

€ If itis too low (closer to the valve edge), you must 
make a second cut with the 30° cutter to move it 
up, then one more cut with the 45? cutter to re- 
Store seat width. 
NOTE: The final cut should always be made with 
the 45? cutter. 


Insert intake and exhaust valves in the head and meas- 
ure valve stem installed height. 


Intake Valve Stem installed Height: 
Standard (New): 48.245—48.715 mm 
(1.8994— 1.9179 in) 
Service Limit: 48.965 mm (1.9278 in) 
Exhaust Valve Stem Installed Height: 
Standard (New): 50.315—50.785 mm 
(1.9809— 1.9994 in) 
51.035 mm (2.0092 in) 


Service Limit: 


VALVE STEM 
INSTALLED HEIGHT 


If valve stem installed height is over the service limit, 
replace the valve and recheck. If still over the service 
limit, replace the cylinder head; the valve seat in the 
head is too deep. 


Cylinder Head Valve Guides 


Warpage Valve Movement 


Measure the guide-to-stem clearance with a dial indicator 
while rocking the stem in the direction of normal thrust 
(wobble method). 


NOTE: If camshaft-to-holder oil clearance (page 6-14) are 
not within specification, the cylinder head cannot be 
resurfaced. 


Intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.04 —0.09 mm 
(0.002 — 0.004 in) 
0.16 mm (0.006 in) 


If camshaft-to-holder oil clearances аге within specifica- 
tions, check the cylinder head for warpage. 


€ If warpage is less than 0.05 mm (0.002 in) cylinder head Service Limit: 
resurfacing is not required. 

© If warpage is between 0.05 mm (0.002 in) and 0.2 mm 
(0.008 in), resurface cylinder head. 

@ Maximum resurface limit is 0.2 mm (0.008 in) based on 


a height of 100 mm (3.94 in). 


Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.11—0.16 mm 
(0.004 — 0.006 іп) 
0.24 mm (0.009 in) 


Service Limit: 


Valve extended 10 mm out from seat. 
PRECISION STRAIGHT EDGE 


€ If measurement exceeds the service limit, recheck 
using a new valve. 

€ If measurement is now within service limit, reas- 
semble using a new valve. 

€ If measurement still exceeds limit, recheck using al- 

ternate method below, then replace valve and 

guide, if necessary. 


NOTE: An alternate method of checking guide to 
stem clearance is to subtract the O.D. of the valve 
stem, measured with a micrometer, from the I.D. of 
the valve guide, measured with an inside micrometer 
or ball gauge. 

Take the measurements in three places along the valve 
stem and three places inside the valve guide. 

The difference between the largest guide measure- 
ment and the smallest stem measurement should not 
exceed the service limit. 


| 
- fr 
» WOO TL 
|22955 


Intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.020—0.045 mm 

(0.0008 — 0.0018 in) 
0.08 mm (0.003 in) 


Measure along edges, and 3 ways across center. 


Cylinder Head Height: 
Standard (New): 99.95— 100.05 mm 
(3.935— 3.939 in) 


Service Limit: 


Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.055—0.080 mm 
(0.0022 —0.0031 in) 


Service Limit: 0.12 mm (0.005 in) 


Г Replacement 


1. 


As illustrated in the removal steps of this procedure, 
use a commercially —available air-impact driver at- 
tachment modified to fit the diameter of the valve 
guides. In most cases, the same procedure can be 
done using the Valve Guide Driver and a conventional 
hammer. 


VALVE GUIDE DRIVER 
COMMERCIALLY AVAILABLE 


57 mm 
12.24 in) 


Removal and installation 
VALVE GUIDE DRIVER, 5.5 mm 
07742—0010100 


Select the proper replacement guides and chill them in 
the freezer section of a refrigerator for about an hour. 


Use a hot plate or oven to evenly heat the cylinder head 
to 300°F (150°C). Monitor the temperature with a 
cooking thermometer. 


CAUTION: 

* Do not use a torch; it may warp the head. 

* Do not get the head hotter than 300°F (150°C); 
excessive heat may loosen the valve seats. 

* To avoid burns, use heavy gloves when handling 
the heated cylinder head. 


Working from the camshaft side. Use the driver and an 
air hammer to drive the guide about 2 mm (0.1 in) 
towards the combustion chamber. This will knock off 
some of the carbon and make removal easier. 


CAUTION: 

е Always wear safety goggles or a face shield when 
using the air hammer. 

© Hold the air hammer directly in line with the valve 
guide to prevent damaging the driver. 


Turn the head over and drive the guide out toward the 
camshaft side of head. 


VALVE GUIDE DRIVER 
COMMERCIALLY AVAILABLE 


If a valve guide still won't move, drill it out with a 8mm 
(5/16 inch) bit, then try again. 


CAUTION: Drill guides only in extreme cases; you 
could damage the cylinder head if the guide breaks. 


Remove the new guide(s) from the refrigerator, one at 
a time, as you need them. 


(cont'd) 


Valve Guides 
Replacement (cont'd) Reaming 


Slip a 6 mm (0.2 in) steel washer and the correct driver NOTE: For new valve guides only. 
attachment over the end of the driver (The washer will 
absorb some of the impact and extend the life of the . Coat both reamer and valve guide with cutting oil. 
driver). 
Rotate the reamer clockwise the full length of the valve 
guide bore. 


. Continue to rotate the reamer clockwise while remov- 
© ing it from the bore. 


. Thoroughly wash the guide in detergent and water to 
DRIVER 6mm (0.2in) ATTACHMENT remove any cutting residue. 
WASHER 

Check clearance with a valve (page 6-18). 

— Verify that the valve slides im the intake and ex- 
Install the new guide(s) from the camshaft side of the haust valve guides without exerting pressure. 
head; drive each one in until the attachment bottoms 
on the head. If you have all sixteen guides to do, you 
may have to reheat the head one or two more times. 


VALVE GUIDE REAMER, REAMER HANDLE 
5.5mm 

07HAH —PJ7010A or 

07HAH —PJ7010B 


Turn reamer in 
VALVE GUIDE DRIVER, 5.5 mm clockwise direction only. 
07742—0010100 


ATTACHMENT 


Valve Guide Installed Height: 
Intake: | 23.75— 24.25 mm (0.915 —0.947 іп) 
Exhaust: 15.05— 15.55 mm (0.593—0.612 іп) 


Measure here 


lve 


ЮУ- 


rto 


ex- 


"m 
Valves, Valve Springs and Valve Seals Ге, 
Valve Spring and Valve Seal Installation Sequence 


NOTE: Exhaust and intake valve seals are NOT interchangeable. 
ian KEEPERS 


NOTE: Place the end of valve 
spring with closely wound coils 
toward the cylinder head. 
vinger head VALVE RETAINER 
INTAKE VALVE SEAL 


{WHITE SPRING) 
Replace. 


VALVE GUIDE SEAL 
INSTALLER 
KD—2899 
COMMERCIALLY AVAILABLE 
NOTE: Use small ID end of tool. 


EXHAUST VALVE SEAL 
(BLACK SPRING) 
Replace. 


VALVE SEAL 
Replace. 


SPRING SEAT 
NOTE: Install the valve spring seats 
before installing the valve seals. 


Valve Installation 


When installing valves in cylinder head, coat valve stems 
with oil before inserting into valve guides, and make sure 
valves move up and down smoothly. 


When valves and springs are in place, lightly tap the end of 
each valve stem two or three times with a plastic mallet to 
ensure proper seating of valve and valve keepers. 


NOTE: Tapthe valve stem only along its axis so you do not 
bend the stem. 


Camshaft/Rocker Arms and Camshaft Seals/Pulley 


Installation 


CAUTION: 

е Make sure that all rockers are іп alignment with valves 
when torquing rocker assembly bolts. 

€ Valve locknuts should be loosened and adjust screws 
backed off before installation. 

© To prevent rocker arm assembly from coming apart, 
leave bearing cap holding bolts in the holes. 


1. After wiping down the camshaft and journals in 
cylinder head, lubricate both surfaces and install 
camshaft. 


7 1 Lubricate cam lobes after reassembly. 


2. Turn the camshaft until its keyway is facing up. 
(No.1 cylinder TDC). 


Apply liquid gasket to the head mating surfaces of the 
No. 1 and No. 6 camshaft holders. 
— Apply liquid gasket to the shaded areas. 


No.1 


[| | i 
agi 


Set the rocker arm assembly in place and loosely instali 

the bolts. 

— Make sure that the rocker arms are properly posi- 
tioned on the valve stems. 


Install the camshaft oil seal using the special tools as 
shown. 


CAMSHAFT SEAL GUIDE 

O7NAG—PTOO10A 

Apply oil. 
INSTALLER CUP 
07МАҒ--РТО0О10А 


Seal housing surface 
should be dry. 


CAMSHAFT OIL SEAL 

Apply a light coat of ой 
to camshaft and inner 

lip of seal. 


INSTALLER SHAFT 
07NAF —PTOO20A 


OIL SEAL 


CAMSHAFT INSTALLER SHAFT 


07NAF—PTO020A 


CAMSHAFT 


INSTALLER CUP 


SEAL GUIDE O7NAF—PTOOIOA 


07NAG —PTO010A 


Tighten each bolt two turns at a time in the sequence 
shown below to ensure that the rockers do not bind on 
the valves. 


Specified torque: 
8 mm bolts: 22 М-т (2.2 kg-m, 16 Ib-ft) 
6 mm bolts: 12 N-m (1.2 kg-m, 9 Ib-ft) 


6 mm BOLTS 


Install the back cover. 


Install the key and the camshaft pulley onto the cam- 
shaft, then tighten the retaining bolt to the torque 


BACK COVER KEY 


CAMSHAFT 
PULLEY 


RETAINING BOLT 
6 x 1.0 mm 8 x 1.25 mm 
12 М.т (1.2 kg-m, 38 N-m (3.8 kg-m, 
9 Ib-ft) 2716-9) 


ңғ 
Cylinder Head ics 


[ Installation 


Install the cylinder head in the reverse order of removal: 2. Install the bolts that secure the intake manifold to its 
bracket but do not tighten them yet. 
NOTE: 
* Always use a new head gasket. 3. Position the camshaft correctly (page 6-28). 
* Cylinder head and engine block surface must be clean. 
% “UP” mark on camshaft pulley should be at the top. 4. Tighten the cylinder head bolts sequentially in three 
© Tum the crankshaft so the No. 1 cylinderis at TOC (page steps. 
6-28). 
* Clean the oil control orifice before installing. 1st step torque: 40 М-т (4.0 kg-m, 29 Ib-ft) 
2nd step torque: 70 N-m (7.0 kg-m, 51 Б-Н) 
1. Cylinder head dowel pins and oil control orifice must 3rd step torque: 100 М.т (10.0 kg-m, 72 Ib-ft) 
be aligned. 
NOTE: 
% We recommend using a beam-type torque wrench. 
When using a preset-type torque wrench, be sure 
DOWEL PIN to tighten slowly and not to overtighten. 
CYLINDER HEAD € If a bolt makes any noise while you are torquing it, 
GASKET loosen the bolt and retighten it from the 1 st step. 
Replace. 
CYLINDER HEAD BOLTS TORQUE SEQUENCE 
OIL CONTROL 
ORIFICE 
Clean. 
O-RING 
Replace. 


CYLINDER HEAD BOLTS 

12 x 1.25 mm 

100 К-т (10.0 kg-m, 72 Ib-ft) 
Apply clean engine oil to bolt 
threads and under bott heads. 


(cont'd) 


6-23 


Cylinder Head 


Installation (cont'd) 


5. Install the intake manifold and tighten the nuts in a 7. Install the exhaust manifold and tighten the nuts in a 
crisscross pattern іп 2 or 3 steps, beginning with the crisscross pattern in 2 or 3 steps, beginning with the 
inner nuts. inner nut. 
€ Always use a new intake manifold gasket. € Always use a new exhaust manifold gasket. 


8. Install the exhaust manifold bracket, then install the 
exhaust pipe A and the bracket, and then install the 
cover. 


GASKET 
Replace. 


GASKET 
Replace. 


EXHAUST 
MANIFOLD 
8x 1.25 mm 
32 N-m (3.2 kg-m, 
23 Ib-ft) 
Replace. 


Вх 1.25 mm 
22 М.т (2.2 kg-m, 
16 Ib-ft) 


INTAKE MANIFOLD 


22 N-m (2.2 kg-m, 


16 ib-ft) 
8x 1.25 mm 
22 N-m (2.2 kg-m, A 
16 lb-ft) 10 x 1.25 mm 
45 N-m (4.5 kg-m, 
3310-9) 
6. Install the heat insulator to the cylinder head and the 
block. 10 x 1.25 mm 
GASKET 55 N-m (5.5 kg-m, 
Replace. 40 Ib-ft) 
Replace. 
6 x 1.0 mm 
10 N-m (1.0 kg-m, —9 
7 lb-ft) EXHAUST PIPE A 
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ар 
Timing Belt and Timing Balancer Belt a] 
Illustrated Index 


NOTE: 


* Refer to page 6-28 for positioning crankshaft and pulley before installing timing belt. 
* Before removing, mark direction of rotation. 


ADJUSTING NUT 
POWER STEERING BELT 45 N-m (4.5 kg-m, UPPER COVER 
Adjustment, section 17 33 Ib-ft) 


6x 1.0mm RUBBER SEALS 
12 N:m (1.2 kg-m, Replace when damaged 
9 Ib-ft) or deteriorated. 


CAP NUT 


6 x 1.0 mm 
LOWER COVER 
Remove the five MAU 0.0 kg-m, 
bolts. 


7 / WASHER 
е i^ 
( e еу 
CYLINDER HEAD 
COVER 
PULLEY ВОТ, 
14 x 1.25 mm CRANKSHAFT z 
120 М.т (22.0 kg-m, PULLEY CAMSHAFT 
£3 'b-ft) ae ALTERNATOR BELT Remove any oil. 
avery engine ой to the Adjustment, section 23 ^ 
тог threads, but not p 
x "e surface that RUBBER SEALS 
zor^acts the washer. Replace when damaged 
or deteriorated. 
"MENG BELT 
rsoection, page 6-26 
A.^ustment, page 6-26 
*woiacement, page 6-29 
TIMING BELT 8 x 1.25 mm 
ADJUSTING BOLT 38 N-m (3.8 kg-m, 27 Ib-ft) 


Remove TENSIONER 68 N-m (6.8 kg-m, 


any oil. SPRING — 49!b-fü 
spe Install with concave 

6x 1.0 mm surface facing in. 

12 N-m (1.2 kg-m, Remove any oil. 

9 Ib-ft) TIMING BALANCER BELT 


Inspection, page 6-27 
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Timing Belt 


Inspection 


Tension Adjustment 


CAUTION: Always adjust timing bett tension with the en- 
gine cold. 


1. Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 

Remove the cylinder head cover. 


NOTE: 

€ The tensioner is spring-loaded to apply proper tension to 
the belt automatically after making the following ad- 
justment. 

€ Always rotate the crankshaft counterclockwise when 
viewed from the pulley side. Rotating it clockwise may 
result in improper adjustment of the belt tension, 

е Inspect the timing balancer belt before adjusting the belt 
tension. 

€ Do not loosen the adjusting nut more than one full turn. 


Remove the upper cover. 


4. Inspect the timing belt for cracks and oil or coolant 
soaking. 


NOTE: 
ө Replace the belt if oil or coolant soaked. 
€ Remove any oil or solvent that gets on the belt. 


1. Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 


Inspect this area for wear. 
Remove the cylinder head cover. 
Set the No. 1 piston at TDC (page 6-28). 


Loosen the adjusting nut 2/3-1 turn, then tighten it. 


ADJUSTING NUT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


Direction of 
rotation. 


Rotate pulley 
and inspect belt. 


5. Rotate the crankshaft counterclockwise 3-teeth on 
the camshaft pulley, then reloosen the adjusting nut to 
create tension on the timing belt. 


5. After inspecting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 lb-ft). 


Tighten the adjusting nut. 


7. After adjusting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 


ғ 
Timing Balancer Belt HS 


Inspection 


Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 

Remove the cylinder head cover. 

Remove the upper cover. 

Remove the crankshaft pulley. 

Remove the lower cover. 


Install the crankshaft pulley. 


Inspect the timing balancer belt for cracks and oil or 
coolant soaking. 


NOTE: 
* Replace the belt if oil or coolant soaked. 
% Remove any oil or solvent that gets on the belt. 


Inspect this area for wear. 


Rotate pulley 
and inspect belt. 


8. After inspecting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 


NOTE: Refer to page 6-32 for timing balancer belt 
tension adjustment. 
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Timing Belt 
Positioning Crankshaft Before Installing Timing Belt 


NOTE: 
€ Install the timing belt with the No. 1 piston at TDC. 


ә After installing retorque the crankshaft pulley bolt to 
220 М-т (22.0 kg-m, 159 lb-ft). 


CAMSHAFT TDC POSITION: 


MANUAL TRANSMISSION: 


FLYWHEEL 


TDC mark aligned with 
the cylinder head upper 
surface. 


TOC MARK 


(WHITE) 


CRANKSHAFT TDC POSITION: 


INSPECTION HOLE 


POINTERS 
ON 8LOCK 


AUTOMATIC TRANSMISSION: 


DRIVE PLATE 


Direction of 
rotation. 


TDC MARK 
(WHITE) 


NOTE: When turning the crankshaft with a socket 
wrench, install the crankshaft pulley and the pulley bolt. 


INSPECTION HOLE 


POINTERS 
ON BLOCK 


Timing Belt and Timing Balancer Belt 


Replacement 


CAUTION: Inspect the water pump when replacing the 
timing belt (Page 10-12). 


NOTE: Turn the crankshaft so that the No. 1 piston is at 
TDC (page 6-28). 


1. Remove the splash shield. 


SPLASH SHIELD 


Disconnect the connector, then remove the cruise 
control actuator. 


NOTE: 

* Do not disconnect the control cable. 

© Take care not to bend the cable when removing the 
actuator. Always replace a kinked cable with a new 
one. 


CRUISE CONTROL 
ACTUATOR 6 x 1.0 mm 
10 Nem (1.0 kg-m, 


7 lb-ft) 


CONNECTOR VACUUM TUBE 


ALTERNATOR 
TERMINAL 


Remove the mounting bolts, nuts and P/S pump belt 
from the power steering (P/S) pump. 


NOTE: 

* Do not disconnect the P/S pipe and hose. 

* After installing, adjust the tension of the P/S pump 
belt (see section 17). 


LOCKNUT 
POWER STEERING 15 N-m (1.5 kg-m, 


PUMP ў 
V MOUNTING BOLTS Б) 


\ 
2 


e 
22 М-т (2.2 kg-m, 


16 tb-ft) P/S PUMP BELT 


4. Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 


Loosen the alternator mounting bolt/nut and adjusting 
bolt, then remove the alternator belt. 


NOTE: After installing, adjust the tension of the alter- 
nator belt (see section 23). 


MOUNTING BOLT 
10 x 1.25 mm 
45 N-m (4.5 kg-m, 


ALTERNATOR AUI 
CONNECTOR ALTERNATOR 


MOUNTING NUT 
8x 1.25 mm 
ADJUSTING 22 М-т (2.2 kg-m, 16 Ib-ft) 


BOLT (cont'd) 


Timing Belt and Timing Balancer Belt 


Replacement (cont'd —————————— ———— — ——— — — — — 


6. Remove the cylinder head cover. 


7. Remove the side engine mount bracket B (standard for 
some types). 


8. Remove the upper cover. 
9. Remove the side engine mount. 


10. Remove the dipstick and the pipe. 


6x 1.0 mm 
12 N-m (1.2 kg-m, 
9 Ib-ft) 


% 
O-RING __—>»О 
Replace. 
12x 1.25 mm 


65 М-т (6.5 kg-m, SIDE ENGINE 


47 lb-ft) MOUNT deteriorated. 
UPPER COVER RUBBER SEALS 
Replace when 
6 x 1.0 mm damaged or 
12 N-m (1.2 kg-m, deteriorated. 
9 Ib-ft) 


RUBBER SEAL 
Replace when damaged 
or deteriorated. 


ADJUSTING NUT 
10 x 1.25 mm 
45 N-m (4.5 kg-m, 
33 Ib-ft) 


PULLEY BOLT 
14 x 1.25 mm 
220 N-m (22.0 kg-m, 159 Ib-ft} 
Apply engine oil to the bolt threads, 
but not to the surface that 
contacts the washer. 


CRANKSHAFT 6x 1.0 тт 
PULLEY 
Remove any ой. 9 Ib-ft) 


11. Remove the pulley boit and the crankshaft pulley. Re- 
move the two rear bolts from the center beam to allow 
the engine to drop down and give clearance to remove 
the lower cover. 


12. Remove the rubber seal around the adjusting nut. Do 


not loosen the adjusting nut. 


13. Remove the lower cover. 


12 x 1.25 mm 
55 N-m (5.5 kg-m, 40 Ib-ft) 


CYLINDER HEAD 
COVER 


RUBBER SEALS 
Replace when “y 
damaged or 


Remove апу TIMING BELT 


\ 


TIMING BALANCER BELT 
inspection, page 6-27 


LOWER COVER 


12 N-m (1.2 kg-m, 


14, Lock the timing belt adjuster arm in place by installing 
one of the 6 x 1.0 mm lower cover mounting bolts. 


15. Loosen the timing belt adjusting nut. Push on the pul- 
ley to remove tension from the timing balancer belt, 
then tighten the adjusting nut. 


. Remove the timing balancer belt. 


NOTE: If you are removing only the timing balancer 
belt, go to step 22. If you are removing both belts, con- 
tinue with this procedure. 


TIMING BELT 
ADJUSTER ARM 
ADJUSTING NUT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


Lock with 
6x 1.0 mm 
bolt. 


TIMING BALANCER 
BELT 


2 
TIMING BALANCER BELT 
DRIVE PULLEY 


TIMING BALANCER 
BELT ADJUSTER 


. Loosen the 6 x 1.0 mm lock bolt and the adjusting nut. 


Push on the timing belt adjuster pulley to remove ten- 
sion from the belt, then tighten the adjusting nut. 


. Remove the timing belt. 


. Install the timing бей in the reverse order of removal. 


Adjust the valve clearances (page 6-34) 
— Before installing the timing belt, the crankshaft and 
camshaft pulleys as shown on page 6-28. 


. Perform the timing belt tension adjustment (page 


6-26). 


. Tighten the 6 x 1.0 mm bolt to lock the timing belt ad- 


juster arm. 


TIMING BALANCER 
BELT ADJUSTER 


(cont'd) 


Timing Belt and Timing Balancer Belt 
Replacement (cont'd) 


22. Make sure the crankshaft is positioned with the No. 1 


27. Turn the crankshaft pulley about one turn counter- 
piston at TDC. 


clockwise, then tighten the adjusting nuit to the speci- 
fied torque. 
23. Align the groove on the front balancer after pulley with 

the pointer on the oi! pump housing as shown. NOTE: Both belt adjusters are spring-loaded to 


properly tension the belts. Do not apply any extra pres- 
sure to the pulleys or tensioners while performing the 
adjustment. 


. Align the rear balancer shaft pulley by using 6 x 100 
mm bolt or equivalent as an alignment tool. 
Scribe a line 74 mm (2.9 in) from the end of the bolt. 
R BALAI R SHAFT 
Insert the bolt into the maintenance hole to the scribed REA NCE 
line. 


. Loosen the adjusting nut and verify that the timing 
balancer belt adjuster moves freely. 


. Install the timing balancer belt. Remove the 6 x 100 
mm bolt from the rear balancer shaft. 


74 mm (2.9 in) MAINTENANCE 


HOLE 


WASHER 
Replace. 


T 
12 mm SEALING BOLT 6:100 mm not 


30 N-m (3.0 kg-m, 22 Ib-ft) 
NOTE: Tighten the bolt after 
MAINTENANCE installing the belt. 
REAR BALANCER HOLE 
SHAFT 


п TIMING BELT ADJUSTING NUT 


FRONT TIMING BALANCER 
BELT DRIVEN PULLEY 


Align the groove of the M REAR TIMING BALANCER 
front driven pulley with the n / BELT ORIVEN PULLEY 
pointer on the ой pump housing. 


TIMING BALANCER BELT 
DRIVE PULLEY 
Set the crankshaft at ТОС. 


28. Remove the 6 x 1.0 mm bolt from the timing belt ad- 32. Install the upper cover. 
juster arm. 
33. Install the crankshaft pulley. 
29. Remove the crankshaft pulley. 
34. Coat the threads and seating face of the pulley bolt 
30. Install the lower cover. with engine oil. Install and tighten to the specified 
torque. 
31. Install a rubber seal around the adjusting nut. Do not 
loosen the nut. Specified torque: 220 N.m (22.0 kg-m, 159 lb-ft) 


UPPER COVER 


RUBBER SEAL 
6 x 1.0 mm Replace when damaged 
12 N-m (1.2 kg-m, 9 Ib-ft) : or deteriorated. 


RUBBER SEAL 
Replace when damaged 
or deteriorated. 


ADJUSTING NUT. 
10 x 1.25 mm 

45 N-m (4.5 kg-m, 
33 Ib-ft) 


PULLEY BOLT a) 


14x 1.25 mm 
220 N-m (22.0 kg-m, 159 Ib-ft) LOWER COVER 
Apply engine oil to the 


6x1.0mm 
Dot meade: 12 Nem (1.2 kg-m, 9 lb-ft) 


Valve Clearance 
Adjustment 


NOTE: 

е Valves should be adjusted cold when the cylinder head 
temperature is less than 100°F (38°C). 

© After adjusting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 


1. Remove the cylinder head cover. 


INTAKE 


No.4 No.3 No.2 No.1 


No.4 No.3 No.2 No.1 


EXHAUST 


2. SetNo. 1 piston at TDC. “УР” mark on the camshaft 
pulley should be at top, and TDC grooves on the cam- 
shaft pulley should align with cylinder head surface. 


Number 1 piston at TDC: 


“UP” MARK 


TDC GROOVES 


3. Adjust valves on No. 1 cylinder. 


Intake: 0.26 mm (0.010 in) 70:22 "710-0008 iml 


Exhaust: 0.30 mm (0.012 іп) 22% mm (0.0012 in 


4. Loosenlocknut and turn adjustment screw until feeler 
gauge slides back and forth with slight amount of drag. 


LOCKNUT 7 x 0.75 mm 
20 N-m (2.0 kg-m, 14 Ib-ft) 
Apply engine oil. 
ADJUSTING 
SCREW 
FEELER GAUGE 


5. Tightenlocknut and check clearance again. Repeat ad- 
justment if necessary. 


FEELER GAUGE 


6. Rotate crankshaft 180° counterclockwise (Camshaft 8. Rotate crankshat 180° counterclockwise to bring 


pulley turns 909), Тһе “UP” mark should be at ex- Мо. 2 piston to TDC. The “ОР” mark should be at 
haust side, Adjust valves on No. 3 cylinder. intake side. Adjust valves on No. 2 cylinder. 
Number 3 Piston at TDC: Number 2 Piston at TDC: 


EN 


“UP” MARK “UP” MARK 


7. Rotate crankshaft 180° counterclockwise to bring 
No.4 piston to TDC. Both TDC grooves are once 
again visible. Adjust valves on No. 4 cylinder. 


Number 4 Piston at TOC: 


“UP” MARK 


Cylinder Head/Valve Train 
(H23A1 engine) 
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Special Tools 


Rei. No. 


Tool Number 


Description 


| - 


ay 


Page Reference 


OOO 


07GAD—PH70100 
07757—PJ1010A 
07942--6570100 
07984--657010С ог 
07984--6570100 


Valve Guide Seal Installer 

Valve Spring Compressor Attachment 
Valve Guide Driver, 6.6 mm 

Valve Guide Reamer, 6.6 mm 


Pr 


6-55 
6-50 
6-53, 54 
6-54 


CAUTION: To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 100°F (38°C) 
before removing it. 


Illustrated Index 


NOTE: Use new O-rings and gaskets when reassembiing. 


6 x 10 mm 
6 x 1.0 mm 10 N-m (1.0 kg-m, 7 Ib-ft) 
10 Nem (1.0 kg-m, 7 Ib-ft) 
5% e WASHER 
& 
Ө e 8 
к iS 
а ‘tas CYLINDER HEAD 
Б COVER 
е x 24 
SS 


8 х 1.25 тт 
22 N-m (2.2 kg-m, 16 Ib-ft) 


RUBBER SEALS 
Replace when damaged 
or deteriorated. 


6 x 10 mm 


СЕЕ 12 Nem (1.2 kg-m, 9 Ib-ft) 


6 x 10 mm 


б” 10 N-m (1.2 kg-m, 7 Ib-ft) 


INTAKE CAMSHAFT 
Б 4 HOLDER 
INTAKE CAMSHAFT 


DOWEL PIN 


8 x 1.25 mm 


18 N-m (1.8 kg-m, 13 Ib-ft) 


DISTRIBUTOR 


LOCKNUT 
27 Nem (2.7 kg-m, 20 lb-ft} S 


EXHAUST 


CAMSHAFT | 224 

ROCKER ARM Se, = С 

ADJUSTING SCREW 

Adjustment, page 6-68 as 
{ 


qd aS 

А0 т 

AS 5555 6) 
а SOS 


" 


Inspection, page 6-48 
SEALS 

Installation, page 6-57 
Replace. 


CAMSHAFT PULLEYS 
Removal, page 6-48 
Installation, page 6-57 


38 Nem (3.8 kg-m, 27 Ib-ft) 


HEX for manual 
pre-alignment of 


(cont'd) 
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Illustrated Index 
(cont'd) 


CAUTION: In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket. 


NOTE: Clean the oil control orifice before installing. 


D Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts. 


CYLINDER HEAD BOLT 
INTAKE VALVE GUIDE 12 x 1.25 mm 
Inspection, page 6-52 100 М-т (10.0 kg-m, 72 lb-ft} 
Replacement, page 6-53 Apply clean engine oil to 
Reaming, page 6-54 threads and under the 
bolt heads. 


VALVE KEEPERS 
SPRING RETAINER 


EXHAUST VALVE SPRING 


7 
EXHAUST VALVE “~\ 
Replace. 

VALVE SPRING SEAT -<5 


EXHAUST VALVE GUIDE 


VALVE KEEPERS 
e SPEING RETAINER 


INTAKE VALVE SPRING 

INTAKE VALVE SEAL 

Replace. Replacement, 
pages 6-41 and 50 
VALVE SPRING SEAT 


END PIVOT BOLTS 


64 N'm (6.4 kg-m, 46 Ib-ft) CYLINDER HEAD 


Removal, page 6-43 
Reconditioning valve 
seat, page 6-51 
Warpage, page 6-52 
Installation, page 6-56 


BACK COVER TR 


ENGINE MOUNT 


М 


Vm 


BRACKET B FONS 
10 x 1.25 mm Y 
45 N-m (4.5 kg-m, WY CYLINDER HEAD GASKET 
33 Ib-ft) (METAL GASKET) 


8 x 1.25 mm Replace. 
22 Мт 
(2.2 kg-m, 16 Ib-ft) 


INTAKE VALVE 
Replacement, 
Dimensions, page 6-50 


DOWEL PIN 


OIL CONTROL 
ORIFICE 


Reconditioning valve Clean. 

seat, page 6-51 “t 

Adjustment, page 6-68 O-RING 
р Вер!асе. 


TIMING BELT 
Inspection/Adjustment, page 6-60 
Replacement, page 6-63 


ADJUSTING NUT 
10 x 1.25 mm 
45 М.т (4.5 kg-m. 
33 tb-fü 


Loosen, but do not remove. 


Valve Seals 


NOTE: Cylinder head removal is not required in this 
procedure. 


Use the procedure shown below applies when using the 
in-car valve spring compressor (Snap-on YA8845). 


Alway wear approved eye protection 
when using the in-car valve spring compressor. 


Turn the crankshaft so that the No. 1 and the No. 
4 pistons are at TDC. 


Remove the cylinder head cover. 


Loosen and remove timing belt from the camshaft 
pulleys. 


Remove the distributor. 
Remove the camshaft holder bolts, then remove the 
camshaft holders, the camshafts, and the rocker 


arms. 


Using the 6 mm bolts supplied with the tool, mount 
the two uprights to the cylinder as shown. 


Insert the cross shaft through the bottom holes of 
the two uprights. 


Replacement (Cylinder head removal not required) 


Intake Valve Seals: 


8. 


Select the 1-1/18 in. diameter long compressor at- 
tachment and fasten the attachment to the hole of 
the lever arm with the speed pin supplied. 


Insert an air adaptor into the spark plug hole. Pump 
air into the cylinder to keep the valve closed while 
compressing springs and removing the valve 
keepers. 


Position the lever arm under the cross shaft so the 
lever is perpendicular to the shaft and the compres- 
sor attachment rests on top of the retainer for the 
spring being compressed. Use the front position 
slot on the lever as shown. 


NOTE: Put shop towels over the oil passages to 


prevent the valve keepers from falling into the 
cylinder head. 


ОҢ. PASSAGES 


OIL PASSAGES 


(сопа) 


Valve Seals 


11. 


12. 


13. 


14. 


15. 


Using а downward motion on the lever arm, com- 
press the valve spring and remove the keepers from 
the valve stem. Slowly release pressure on the 
spring. 


Repeat step 11 for the other intake valve in that 
cylinder. 


Remove the valve seals (page 6-50). 
Replace the valve seals (page 6-55). 


Install the springs, the retainers and the keepers 
in reverse order of removal. 


Exhaust Valve Seals: 


16. 


Select the 7/8 in. diameter compressor attachment 
and fasten the attachment to the No. 5 hole of the 
lever arm with the speed pin. 


Position the lever arm under the cross shaft so it 
is perpendicular to the shaft and the compressor 
attachment rests on top of the retainer for the 
spring being compressed. Use the front position 
Slot on the lever as shown. 


NOTE: Put shop towels over the oil passages to 
prevent the valve keepers from falling into the 
cylinder head. 


Replacement (Cylinder head removal not required) (cont'd) 


18. 


Using a downward motion on the lever arm, com- 
press the valve spring and remove the keepers from 
the valve stem. Slowly release pressure on the 
spring. 


Repeat step 18 for the other exhaust valve in that 
cylinder. 


Remove the valve seals (page 6-50). 
Replace the valve seals (page 6-55). 


Install the springs, the retainers and the keepers 
in reverse order of removal. 


Repeat steps 8 to 22 for the other cylinders. 


Cylinder Head 


Removal 


Engine removal is not required for this procedure. 


@ Make sure jacks and safety stands are placed 
properly and hoist brackets are attached to cor- 
rect positions on the eingine. 

@ Make sure the car will not roll off stands and fall 
while you are working under it. 


CAUTION: 

€ Use fender covers to avoid damaging painted 
surfaces. 
Unspecified items are common. 
Unplug the wiring connectors carefully while hold- 
ing the connector portion to avoid damage. 
Mark all wiring and hoses to avoid misconnection. 
Also, be sure that they do not contact other wir- 
ing or hoses or interfere with other parts. 
To avoid damaging the cylinder head, wait until 
the engine coolant temperature drops below 
100?F (38°C) before loosening the retaining 
bolts. 


NOTE: 

€ Inspect the timing belt before removing the 
Cylinder head. 
Turn the crankshaft pulley so that the No. 1 piston 
is at top dead center (page 6-62). 
Mark all emission hoses before disconnecting 
them. 
The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number 
before. 
— Disconnecting the battery. 
— Removing the No. 43 (10A) fuse. 

(In the under-hood fuse/relay box) 

— Removing the radio. 
After service, reconnect power to the radio and 
turn it on. When the word ''CODE"' is displayed, 
enter the customer's 5-digit code to restore ra- 
dio operation. 


Disconnect the negative terminal from the battery. 


Drain the engine coolant (see section 10). 
€ Remove the radiator cap to speed draining. 


Relieve the fuel pressure. 


LAGARDE Do not smoke while working on fuel 
system, keep open flame or spark away from work 
area. Drain fuel only into an approved container. 


Remove the intake air duct. 


Remove the fuel feed hose and evaporative emission 
(EVAP) control canister hose from the intake 
manifold. 


INTAKE AIR 


/ POSITIVE CRANKCASE 
VENTILATION (PCV) 
PIPE 


Remove the throttle contro! cable from the throttle 
body (A/T only). 


NOTE: 

ө Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 

ө Adjust the throttle cable when installing (see sec- 
tion 11). 


6 x 1.0 mm 
12 М.т (1.2 kg-m, 9 16-0) 


THROTTLE CONTROL 
CABLE 


LOCKNUT 
ADJUSTING NUT cont'd) 


Cylinder Head 


Removal (cont'd) 


7. Remove the fuel feed hose, the fuel return hose and 
the brake booster vacuum hose. 


FUEL FEED HOSE 


SERVICE BOLT 


8. Remove the following engine wire harness connec- 
tors and clamps from the cylinder head and the in- 
take manifold: 


Four fuel injector connectors 

Intake air temperature (IAT) sensor connector 
Idle air contro! (IAC) valve connector 

Throttle position (TP) sensor connector 
Exhaust gas recirculation (EGR) valve lift sensor 
connector 

Ground cable terminals 

Engine coolant temperature (ECT) switch B con- 
nector 

Heated oxygen sensor (HO2S) connector 

ECT sensor connector 

ECT gauge sending unit connector 

Ignition control module (ICM) connector 
CKP/TDC/CYP sensor connector 

Vehicle speed sensor (VSS) connector 

Ignition coil connector 

Intake air bypass solenoid valve connector 
ECT switch A connector 

Knock sensor connector 


9. Remove the engine ground cable from the cylinder 
head cover. 


10. Disconnect the alternator terminal and connector, 
then remove the engine wire harness from the 
cylinder head cover. 


ENGINE WIRE 
HARNESS 


6 x 1.0 mm 6 
8 N-m (0.8 kg-m, 6 Ib-ft) 1 


(1.0 kg-m, 7 lb-ft) 


11. Remove the power steering (P/S) pump belt and 
pump. 
@ Do not disconnect the P/S hoses. 


8 x 1.25 mm 
22 М-т (2.2 kg-m, 


LOCKNUT 

15 Nem (1.5 kg-m. 

11 ib-ft) P/S PUMP BLET 
8 x 1.25 mm 
22 М.т (2.2 kg-m. 
16 Ib-ft) 


12. Remove the ignition coil. 


IGNITION COIL 


*8 x 1.25 тт x6 x 1.0 mm 
22 Мт (2.2 kg-m, CONNECTOR 12 Nm (1.2 kg-m, 
16 Ib-ft) 9 Ib-ft) 


13. Remove the emission vacuum hoses and water 
bypass hoses from the intake manifold asembly. 


14. Remove the radiator upper hose and heater hose 
from the cylinder head. 


15. Remove the water bypass hose and the thermostat 
housing. 


THERMOSTAT HOUSING 
12 Мт (1.2 kg-m, 9 lb-ft) 


з: CORROSION RESISTANT BOLT 


16. Remove the intake manifold bracket and intake 
manifold. 


GASKET 
Replace. 
INTAKE 
MAINFOLD 


17. Remove the self-locking nuts and disconnect the ex- 
haust manifold and exhaust pipe A. 


18. Remove the heat insulator (cars equipped with A/C), 
exhaust manifold bracket and exhaust manifold. 


GASKET 
Replace. 


BRACKET 


HEAT INSULATOR 
(cars equipped with A/C) 


ХНА! IPE A 
Е UST PI (сопе) 


Cylinder Head 


Removal (cont'd) ———————————— ———————————————— 


19. Remove the PCV hose, then remove the cylinder 24. Remove the camshaft pulleys. 
head cover. 
NOTE: To set the camshafts at TDC for No. 1 
20. Remove the middle cover. cylinder, align the holes in the camshafts with the 
holes in the No. 1 camshaft holders and insert 5.0 
21. Loosen the adjusting nut 180?. mm pin punches. 


22. Push the tensioner to release tension from the tim- 


ing belt, then retighten the adjusting nut. 
PIN PUNCHES 5.0 mm 


ADJUSTING NUT 
į Do not remove. 


8 x 1.25 mm 
38 Nem (3.8 kg-m, 
27 Ib-ft) 


25. Loosen the rocker arm adjusting screws, then re- 
move the camshaft holders and camshafts. 


23. Remove the timing belt from the camshaft pulleys. 
ia ADJUSTING SCREWS 
1 CAUTION: Do not crimp or bend 

the timing belt more than 90 ° or less 
than 25 mm (1 in) in diameter. 


A KA 


Good No Good 


DIAMETER 


ADJUSTING SCREWS 


26. Remove the side engine mount bracket B and back NOTE: Separate the cylinder head from the block with 
cover. a flat tip screwdriver as shown. 


ENGINE MOUNT 

BRACKET B 10 x 1.25 mm 
45 N-m (4.5 kg-m, 
33 Ib-ft) 


c 


ENGINE MOUNT 22 N-m 12.2 kg-m, 
BRACKET 16 lb-ft) 


27. Remove the cylinder head bolts, then remove the 
Cylinder head. 


CAUTION: To prevent warpage, unscrew the bolts 
in sequence 1/3 turn at a time; repeat until all bolts 
are loosened. 


CYLINDER HEAD BOLT LOOSENING SEQUENCE 


Camshaft Pulleys Camshafts 


Removal Inspection 


1. To ease reassembly, turn the pulley until the УР” NOTE: Do not rotate camshaft during inspection. 
marks face up, and the front timing marks are aligned 


with the marks on the pulleys. 


1. Remove the rocker arms. 


NOTE: Rocker arms must be installed in the same 
position if reused. 


2. Put the camshafts and the camshaft holders on the 
cylinder head, then tighten the bolts to the specified 
torque. 


“UP” marks 


Specified torque: 
Except Intake ©, (7). Exhaust (9), (8: 

10 N-m (1.0 kg-m, 7 Ib-ft) 
Intake (5), ©. Exhaust ©, ©: 

12 N-m (1.2 kg-m, 9 Ib-ft) 


TIGHTENING SEQUENCE 


Align the marks on the pulleys. 


Remove the timing belt. 


Remove the pulley bolts, then remove the camshaft 
pulleys. 


NOTE: To set the camshafts at TDC for No. 1 
cylinder, align the holes in the camshafts with the 
holes in the No. 1 camshaft holders and insert 5.0 
mm pin punches. 


PIN PUNCHES 5.0 mm 


CAMSHAFT 
PULLEYS 


PULLEY BOLTS 


Seat camshafts by pushing them toward distributor 
end of cylinder head. 


if camshaft-to-holder oil clearance is out of tolerance: 


@ And the camshaft has already been replaced, you 
must replace the cylinder head. 

€ if camshaft has not been replaced, first check to- 
tal runout with the camshaft supported on V- 

blocks. 


4. Zero dial indicator against end of camshaft, then 
push camshaft back and forth, and read the end play. 


Camshaft End Play: 

Standard (New): 0.05—0.15 mm 
(0.002 —0.006 іп) 

Service Limit: 0.5 mm (0.02 in) 


Camshaft Total Runout: 
Standard (New): 0.03 mm (0.001 in) max. 
Service Limit: 0.06 mm (0.002 in) 


Rotate camshaft 
while measuring 


5. Remove the camshaft holder bolts from the cylinder 
head. 


€ Lift camshaft out of cylinder head, wipe clean, 
then inpsect lift ramps.,Replace camshaft if lobes 
are pitted, scored, or excessively worn. 

€ Clean the camshaft bearing surfaces in the 
Cylinder head, then set camshaft back in place. 

€ Insert plastigage strip across each journal. 

@ Install the camshaft holders and torque bolts to 
the values and in the sequence shown on page 
6-48. 


— If the total runout of the camshaft is within toler- 
ance, replace the cylinder head. 


— If the total runout is out of tolerance, replace the 
camshaft and recheck. If the oil clearance is still 
out of tolerance, replace the cylinder head. 


8. Measure camshaft lobe height. 


6. Measure widest portion of plastigage on each 
journal. 


Intake Standard: 33.661 mm (1.3252 in) 
Exhaust Standard: 33.725 mm (1.3278 in) 


Camshaft-to-Holder Oil Clearance: 

Standard (New): 0.050 —0.089 mm 
(0.0020 —0.0035 in) 

Service Limit: 0.15 mm (0.006 іп) 


Exhaust No. 5 Journal: 

Standard (New): 0.100—0.139 mm 
(0.0039 —0.0055 in) 

Service Limit: 0.20 mm (0.008 in) 


PLASTIGAGE STRIP 


Inspect this are for wear. 


Valves, Valve Springs and Valve Seals 


Removal 


NOTE: Identify valves and valve springs as they are re- 
moved so that each item can be reinstalled in its original 
position. 


1. Tap each valve stem with a plastic mallet to loosen 
valve keepers before installing the spring com- 
pressor. 


Install the spring compressor. Compress spring and 
remove valve keeper. 


VALVE SPRING COMPRESSOR 
COMMERICALLY AVAILABLE 


|i 
VALVE QS , 
COMPRESSOR 4 


АТТАСНМЕМТ 
07757—PJ1010A 


3. Install the special tools as shown. 


VALVE GUIDE SEAL REMOVER 
LISLE P/N 57900 or KD3350 
COMMERCIALLY AVAILABLE 


4. Remove the valve seal. 


Intake Valve Dimensions 


A Standard (New): 
B Standard (New): 
C Standard (New): 


C Service Limit: 
D Standard (New): 


D Service Limit: 


33.90--34.10 mm 
(1.335— 1.343 in) 
102.50 — 102.80 mm 
(4.035—4.047 in) 
6.580—6.590 mm 
(0.2591—0.2594 in) 
6.55 mm (0.258 in) 
0.85— 1.15 mm 
(0.033—0.045 in) 
0.65 mm (0.026 in) 


Exhaust Valve Dimensions 


A Standard (New): 
B Standard (New): 
C Standard (New): 


C Service Limit: 
D Standard (New): 


D Service Limit: 


28.90—29.10 mm 
(1.138— 1.161 in) 
101.40— 101.70 mm 
(3.992— 4.004 in) 
6.550—6.560 mm 
(0.2579 —0.2583 in) 
6.52 mm (0.257 in) 
1.05— 1.35 mm 
(0.041—0.053 in) 
0.85 mm (0.033 in) 


Valve Seats 


1. 


Reconditioning 


Renew the vaive seats in the cylinder head using a 
valve seat cutter. 


NOTE: If guides are worn {page 6-52), replace them 
(page 6-53) before cutting the valve seats. 


Carefully cut а 45° seat, removing only enough 
materiat to ensure a smooth and concentric seat. 


Bevel the upper edge of the seat with the 30° cutter 
and the lower edge of the seat with the 60° cutter. 
Check width of seat and adjust accordingly. 


Make one more very light pass with the 45° cutter to 
remove any possible burrs caused by the other cutters. 


Valve Seat Width (intake and exhaust): 

Standard: 1.25— 1.55 mm 
(0.049— 0.061 in) 

Service Limit: 2.00 mm (0.079 in) 


45^ 


Ж 60% 


SEAT WIDTH 


5. After resurfacing the seat, inspect for even valve 


seating: Apply Prussian Blue compound to the valve 
face, and insert valve in original location in the head, 
then lift it and snap it closed against the seat sever- 
al times. 


ACTUAL 
SEATING 2 


SURFACE Ж 


VALVE 
SEAT 


PRUSSIAN BLUE COMPOUND 


The actual valve seating surface, as shown by the 

blue compound, should be centered on the seat. 

€ If it is too high (closer to the valve stem), you 
must make a second cut with the 60? cutter to 
move it down, then one more cut with the 45° 
Cutter to restore seat width. 
If it is too low (close to the valve edge), you must 
make a second cut with the 30? cutter to move 
it up, then one more cut with the 45? cutter to 
restore seat width. 


NOTE: The final cut should always be made with 
the 45? cutter. 


Insert intake and exhaust valves in the head and 
measure valve stem installed height. 


Intake Valve Stem Installed Height: 
Standard (New): 39.365 —39.835 mm 
(1.5498 — 1.5683 in) 
Service Limit: 40.086 (1.5781 in) 
Exhaust Valve Stem Installed Height: 
Standard (New): 39.165—39.635 mm 
(1.5419— 1.5604 in) 


Service Limit: 39.885 mm (1.5703 in) 


VALVE STEM 
INSTALLED HEIGHT 


If valve stem installed height is over the service limit, 
replace valve and recheck. If still over the service 
limit, replace cylinder head; the valve seat in the head 
is too deep. 


Cylinder Head Valve Guides 


Warpage Valve Movement 


Measure the guide-to-stem clearance with a dial indicator 
while rocking the stem in the direction of normal thrust 
(wobble method). 


NOTE: If camshaft-to-holder oil clearances (page 6-49) 
are not within specification, the cylinder head cannot be 
resurfaced. 


Intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.04—0.10 mm 
{0.002—0.004 in} 
0.16 mm (0.006 in) 


If camshaft-to-holder oil clearances are within specifica- 
tions, check the cylinder head for warpage. 


€ if warpage is less than 0.05 mm (0.002 in) cylinder head Service Limit: 
resurfacing is not required. 

€ if warpage is between 0.05 mm (0.002 іп) and 0.2 
mm (0.008 in), resurface cylinder head. 

Ф Maximum resurface limit is 0.2 mm (0.008 in) based оп 


a height of 132.0 mm (5.20 in) 


Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.10—0.16 mm 
(0.004 —0.006 in) 
0.22 mm (0.009 in) 


Service Limit: 


Valve extended 10 mm out from seat. 


PRECISION STRAIGHT EDGE 


€ If measurement exceeds the service limit, recheck 
using a new valve. 

€ If measurement is now within the service limit, 
reassemble using a new valve. 

€ If measurement still exceeds limit, recheck using 

alternate method below, then replace valve and 

guide, if necessary. 


NOTE: An alternate method of checking guide to 
stem clearance is to subtract the O.D. of the valve 
stem, measured with a micrometer, from the I.D. of 
the valve guide, measured with an inside microme- 
ter or ball gauge. 

Take the measurements in three places along the 
valve stem and three places inside the valve guide. 
The difference between the largest guide measure- 
ment and the smallest stem measurement should not 
exceed the service limit. 


Intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.02—0.05 mm 
(0.001 —0.002 in) 
0.08 mm (0.003 in) 


Cylinder Head Height: 
Standard (New): 131.95— 132.05 mm 
(5.195— 5.199 in) 


Service Limit: 


Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.05—0.08 mm 
(0.002 —0.003 in) 


Service Limit: 0.11 mm (0.004 in) 


Replacement 


As illustrated in the removal steps of this procedure, 
use a commercially — available air-impact driver at- 
tachment modified to fit the diameter of the valve 
guides. In most cases, the same procedure can be 
done using Valve Guide Drivers and a conventional 
hammer. Tool numbers are at the end of this 
procedure. 


VALVE GUIDE DRIVER 
COMMERCIALLY AVAILABLE 


6.4 mm 
{0.25 in) 


- 87 mm + 57mm 
{3.43 in) (2.24 in) 


Removal and installation 
VALVE GUIDE DRIVER, 6.6 mm 
07942--6570100 


Select the proper replacement guides and chill them in 
the freezer section of a refrigerator for about an hour. 


Use a hot plate or oven to evenly heat the cylinder head 
to 300°F (150°C). Monitor the temperature with a 
cooking thermometer. 


CAUTION: 

* Do not use a torch; it may warp the head. 

% Do not get the head hotter than 300?F (150°C); 
excessive heat may loosen the valve seats. 

* To avoid burns, use heavy gloves when handling 
the heated cylinder head. 


Working from the camshaft side, use the driver and an 
air hammer to drive the guide about 2 mm (0.1 in) 
towards the combustion chamber. This will knock off 
some of the carbon and make removal easier. 


CATUION: 

* Always wear safety goggles or a face shield when 
using the air hammer. 

* Hold the air hammer directly in line with the valve 
guide to prevent damaging the driver. 


Turn the head over and drive the guide out toward the 
camshaft side of head. 


VALVE GUIDE DRIVER 
COMMERCIALLY AVAILABLE 


If a valve guide still won't move, drill it out with a 
8 mm (5/16 inch) bit, then try again. 


CAUTION: Drill guides only in extreme cases; you 
could damage the cylinder head if the guide breaks. 


Remove the new guide(s) from the refrigerator, one at 
a time, as you need them. 


{cont’d) 


6-53 


Valve Guides 
Replacement (cont'd) Reaming 


Slip a 6.5 mm (0.26 in) steel washer and the correct NOTE: For new valve guides only. 
driver attachment over the end of the driver (The 
washer will absorb some of the impact and extend the 1. Coat both reamer and valve guide with cutting oil. 
life of the driver). 
2. Rotate the reamer clockwise the full length of the valve 
guide bore. 


. Continue to rotate the reamer clockwise while remov- 
($— — ing it from the bore. 


Thoroughly wash the guide in detergent and water to 


DRIVER 6.5 mm (0.26 in) ATTACHMENT remove any cutting residue. 
WAHSER 


Check clearance with a valve (page 6-52) 


Install the new guide(s) from the camshaft side of the © Verify that the valve slides in the intake and ex- 
head; drive each one in until the attachment bottoms haust valve guides without exerting pressure. 

on the head. Hf you have all sixteen guides to do, you 

may have to reheat the head one or two more times. 


VALVE GUIDE DRIVER, REAMER HANDLE 
6.6mm 
07942--6570100 


Turn reamer іп 


VALVE GUIDE REAMER, 6.6 mm 
ATTACHMENT 07984--657010С оғ 
07984—657010D 


Valve Guide Installed Height: 


Standard (New): 
Intake: 13.25--13.75 mm 
(0.522— 0.541 in) 
Exhaust: 13.75 — 14.25 mm 
(0.541 —0.561 in) 


VALVE GUIDE 


CYLINDER 
Measure here „HEAD 


" 
Valves, Valve Springs and Valve Seals iem, 


Valve Spring and Valve Seal Installation Sequence 


NOTE: Exhaust and intake valve seals are NOT interchangeable. 
Om vae KEEPERS 


NOTE: Place the end of valve 

spring with closely wound coils 

toward the cylinder head. Бен 
INTAKE VALVE SEAL VALVE ВЕТАН 


(WHITE SPRING) 
Replace. 


VALVE SPRING 


VALVE GUIDE SEAL 
INSTALLER 
07GAD—PH70100 


EXHAUST VALVE SEAL 
(BLACK SPRING) 
Replace. 


VALVE SEAL 
Replace. 


SPRING SEAT 
NOTE: Install the valve spring seats before 
installing the valve seals. 


Valve Installation 


When installing valves in cylinder head, coat valve stems 

2 P 2 SA à PLASTIC. 
with oil before inserting into valve guides, and make sure MALLET 
valves move up and down smoothly. 


When valves and springs are in place, lightly tap the end of 
each valve stem two or three times with a plastic mallet to 
ensure proper seating of valve and valve keeprs. 


NOTE: Tap the valve stem only along its axis so you do not 
bend the stem. | 


Cylinder Head 


NOTE: 
@ Always use a new head gasket. 


6-62). 
ө Clean the oil control orifice before installing. 


be aligned. 


DOWEL PIN 


CYLINDER 
HEAD GASKET 
Replace. 


DOWEL PIN 


ORIFICE 
Clean. 


O-RING 
Replace. 


Install the cylinder head in the reverse order of removal: 


ө Cylinder head and engine block surface must be clean. 
€ “UP” marks on camshaft pulleys should be at the top. 
€ Turn the crankshaft so the No. 1 piston is at TDC (page 


1. Cylinder head dowel pins and oil control orifice must 


Installation ——————————— — — — 9 9 


2. Tighten the cylinder head bolts sequentially in three 
steps. 


1st step torque: 40 N-m (4.0 kg-m, 29 Ib-ft) 
2nd step torque: 70 N-m (7.0 kg-m, 51 Ib-ft) 
3rd step torque: 100 М-т (10.0 kg-m, 72 lb-ft) 


NOTE: 

€ We recommend using a beam-type torque wrench. 
When using a preset-type torque wrench, be sure 
to tighten slowly and not to overtighten. 

€ На bolt makes any noise while you are torquing it, 
loosen the bolt and retighten it from the 1st step. 


CYLINDER HEAD BOLTS TORQUE SEQUENCE 


CYLINDER HEAD BOLTS 
12 x 1.25 mm 

100 N-m (10.0 kg-m, 72 Ib-ft) 
Apply clean engine oil bolt 
threads and under bolt heads. 


3. Install the intake manifold and tighten the nuts іп а 
criss-cross pattern in 2 or 3 steps, beginning with 
the inner nuts. 


GASKET 
Replace. 


8 x 1.25 mm 


INTAKE 22 N-m (2.2 kg-m, 
MANIFOLD e 16 lb-ft) 


22 М-т (2.2 kg-m, 
16 Ib-ft) 


4. Install the exhaust manifold and bracket. Tighten the 
nuts in a criss-cross pattern in 2 or 3 steps, begin- 
ning with the inner nuts. 


GASKET 
8x 1.25 mm Replace. 
32 N-m (3.2 kg-m, 

23 Ib-ft) 


45 N-m (4.5 kg-m, 
33 lb-ft) 
22 N:m (2.2 kg-m, 6 x 1.0 mm 
16 Ib-ft) 10 N-m (1.0 kg-m, 
GASKET 7 Ib-ft) 
Replace. 
HEAT INSULATOR 
SELF-LOCKING NUT 
10 x 1.25 mm 
55 N-m (5.5 kg-m, 40 Ib-ft) 
Replace. 


Rocker Arms/Camshafts [+ 
and Seals/Pulleys [ез 


Installation 


CAUTION: 

* Make sure that the keyways on the camshafts аге fac- 
ing up. (No. 1 piston TDC). 

ө Valve locknuts should be loosened and before screws 
backed off before installation. 

@ Replace the rocker arms in their original positions. 


1. Place the rocker arms on the pivot bolts and the valve 
stems. 


2. Install the camshafts and the camshaft seals with 
the open side (spring) facing in. 


CAMSHAFT 


ROCKER ARM 


3. Apply liquid gasket to the head mating surfaces of 
the No.1 and No. 6 camshaft holders, then install 
them, along with No. 2, 3, 4 and 5. 


NOTE: 

© “I” or E” marks are stamped on the camshaft 
holders. 

Ф Do not apply oil to the holder mating surface of 
camshaft seals. 

€ Apply liquid gasket to the shaded areas. 

@ The arrows marked on the camshaft holders 
should point toward the timing belt. 


J” va ү J” 7 
5 k d 5Ш 
ad YF dg ion 


о J EXHAUST 


(cont’d) 


Rocker Arms/Camshafts and Seals/Pulleys 
Installation (cont'd) 


4. Tighten the camshaft holders temporarily. Specified Torque: Exhaust 
ө Make sure that the rocker arms are properly posi- Except ©. (8): 10 N-m (1.0 kg-m, 7 lb-ft) 
tioned on the valve stems. Я : 12 N-m (1.2 kg-m, 9 lb-ft) 


Instali the back cover. 


Install keys into camshaft grooves. 


NOTE: To set the camshafts at TDC position for No. 
1 piston, align the holes in the camshafts with the 
holes in No. 1 camshaft holders and insert 5.0 mm pin 


punches in the holes. 
KEY 
PIN PUNCHES, 5.0 mm 


CAMSHAFT SEALS 


6. Tighten each bolt in two steps to ensure that the rock- 
ers do not bind on the valves. 


Specified Torque: Intake 
Except (5), (7): 10 N-m (1.0 kg-m, 7 Ib-ft) 
4): 12 М.т (1.2 kg-m, 9 lb-ft) 


ІМТАКЕ 


CAMSHAFT PULLEY 38 N-m (3.8 kg-m, 27 Ib-ft) 


Push camshaft pulleys onto camshafts, then tighten 
the retaining bolts to the torque specified. 


. Adjust the valve clearance (page 6-68). 


. After installation, check that the all tubes, hoses and 
connectors are installed correctly. 


Timing Belt and Timing Balancer Belt 


Illustrated Index 


NOTE: 


* Refer to page 6-62 for positioning crankshaft and pulley before installing timing belt. 


% Before removing, mark direction of rotation on each belt. 


POWER STEERING {Р/5) 
PUMP BELT 
Adjustment, section 17 


ALTERNATOR 
BELT 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 
9 Ib-ft) 


CRANKSHAFT 9 lb-ft) 
PULLEY 


PULLEY BOLT А 
Remove апу oil. 


14x 1.25 mm 

220 N-m (22.0 kg-m, 159 Ib-ft) 
Apply engine oil to the bolt 
threads, but not to the 

surface that contacts the 
washer. 


TENSIONER 
SPRING 


BELT 


TENSIONER TENSIONERS 


Remove 
any oil. 
6 x 1.0 mm 

12 N-m (1.2 kg-m, 9 lb-ft) 


TIMING BALANCER BELT 
Inspection, page 6-61. 


Adjustment, section 23 ADJUSTING NUT 
45 N-m (4.5 kg-m, 


12 N-m (1.2 kg-m, 


RUBBER SEALS 
Replace when damaged 
or deteriorated. 


Lf 
8x 1.25 mm 
38 N-m (3.8 kg-m, 27 Ib-ft) 


SS 
` SEA 
” АК 2 = 
Led: 


CAMSHAFT PULLEYS 


LOWER COVER 
MIDDLE COVER Remove the five bolts. 


RUBBER SEALS 
Replace when 
damaged or deteriorated. 


CAP NUT 
6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


CYLINDER HEAD 
COVER 


WASHER —»c5 


TIMING BELT 
ADJUSTING BOLT 
68 N-m (6.8 kg-m, 49 lb-ft) 


TIMING BELT 
Inspection, page 6-60 
Adjustment, page 6-60 
Replacement, page 6-63 


Install with concave 
surface facing in. 
Remove any oil. 


6-59 


Timing Belt 


Inspection 


Tension Adjustment 


CAUTION: Always adjust timing belt tension with thew 
engine cold. 


1. Disconnect the alternator terminai and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 


NOTE: 

€ Thetensioner is spring-loaded to apply proper tension to 
the belt automatically after making the following ad- 
justment. 

ө Always rotate the crankshaft counterclockwise when 
viewed from the pulley side. Rotating it clockwise may 
result in improper adjustment of the belt tension. 

Ф Inspect the timing balancer belt before adjusting the belt 

tension. 

€ Donot loosen the adjusting nut more than one full turn. 


2. Remove the cylinder head cover. 


3. Remove the middle cover. 


4. Inspect the timing belt for cracks and ой or coolant 
Soaking. 


NOTE: 
* Replace the belt if oil or coolant soaked. 
Ф Remove any oil or solvent that gets on the belt. 


1. Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 


Inspect this 
area for wear. 


Remove the cylinder head cover. 
Set the No. 1 piston at TDC (page 6-62). 


Loosen the adjusting nut 2/3-1 turn, then tighten it. 


ADJUSTING NUT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


Direction of 


Rotate pulley 
rotation. 


and inspect 
belt. 


5. Rotate the crankshaft counteclockwise 3-teeth on the 
camshaftipulley, then reloosen the adjusting nut to 
create tension on the timing belt. 


5. After inspecting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 
Tighten the adjusting nut. 


After adjusting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 


Timing Balancer Belt 
Inspection 


Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 

Remove the cylinder head cover. 

Remove the middle cover. 

Remove the crankshaft pulley. 

Remove the lower cover. 


install the crankshaft pulley. 


Inspect the timing belt for cracks and oil or coolant 
soaking. 


NOTE: 
Ф Replace the belt if oil or coolant soaked. 
* Remove апу oil or solvent that gets on the belt. 


Inspect this 
area for wear. 


Rotate pulley 
and inspect belt. 


After inspecting, retorque the crankshaft pulley bolt to 
220 N-m (22:0 kg-m, 159 Ib-ft). 


NOTE: Refer to page 6-66 for timing balancer belt 
tension adjustment. 


Timing Belt 
Positioning Crankshaft Before Installing Timing Belt. 


NOTE: CAMSHAFT TOC POSITION: 

€ Install the timing belt with the No. 1 piston at ТОС. 

€ After installing, retorque the crankshaft pulley boit to “UP MARKS 
220 N-m (22.0 kg-m, 159 lb-ft). 


CRANKSHAFT TDC POSITION: 


POINTERS АП 
ON BLOCK INSPECTION 


TDC MARKS 
Align the marks 
on the pulleys. 


TDC MARKS 
(WHITE) 
FLYWHEEL DRIVE PLATE 


PIN PUNCHES, 5.0 mm 


CAUTION: Remove the pin punches after installing 
the timing belt. 


. Direction of 
rotation 


NOTE: When turning the crankshaft with a socket 
wrench, install the crankshaft pulley and the pulley 
bolt. 


a 
Timing Belt and Timing Balancer Belt ie, 


Replacement 


CAUTION: Inspect the water pump when replacing the 3. Removethe mounting bolts, nuts and poly-V-belt from 
timing belt (page 10-12). the power steering (P/S) pump. 


NOTE: Turn the crankshaft so that the No. 1 piston is at NOTE: 
TDC (page 6-62). * Do not disconnect the P/S pipe and hose. 

Ф After installing, adjust the tension of the P/S pump 
1. Remove the splash shield. belt (see section 17). 


MOUNTING BOLTS 


LOCKNUT 
15 N-m (1.5 kg-m, 
11 Ib-ft) 


P/S PUMP 


MOUNTING 


BOLTS/NUTS P/S PUMP BELT 
8x 1.25 mm 
SPLASH SHIELD 22 N-m (2.2 kg-m, 
16 Ib-ft) 
2. Disconnect the connector, then remove the cruise 4. Disconnect the alternator terminal and the connector, 
control actuator. x then remove the engine wire hamess from the cylinder 
head cover. 
NOTE: 
* Do not disconnect the control cable. 5. Loosen the alternator mounting bolt, nut and the ad- 
% Take care not ta bend the cable when removing the justing bolt, then remove the alternator belt. 
actuator. Always replace a kinked cable with anew 
one. NOTE: After installing, adjust the tension of the alter- 
CRUISE CONTROL КҮТКЕН nator belt {see section 23). 
ACTUATOR 10 N-m (1.0 kg-m, x MOUNTING BOLT 
7 lb-ft) ALTERNATOR 10 x 1.25 mm 
CONNECTOR 45 N:m (4.5 kg-m, 33 Ib-ft) 


ADJUSTING MOUNTING NUT ALTERNATOR 


BOLT 8 x 1.25 mm IT. 
UUM т 
CONNECTOR VAC UBE 22 N-m {2.2 kg-m, 


16 Ib-ft) (cont'd) 


Timing Belt and Timing Balancer Belt 
Replacement (cont'd) 


6. Remove the cylinder head cover. 10. Remove the pulley bolt and the crankshaft pulley. Re- 
move the two rear bolts from the center beam to allow 
7. Remove the middle cover. the engine to drop down and give clearance to remove 


the lower cover. 
8. Remove the side engine mount. 
11. Remove the rubber seal around the adjusting nut. Do 
9. Remove the dipstick and the pipe. not loosen the adjusting nut. 


12. Remove the lower cover. 


12x 1.25 mm 
55 N-m (5.5 kg-r«, 
40 Ib-ft) 


Replace. 


12 x 1.25 mm 
аба Ба Қарт SIDE ENGINE 
MOUNT 
| RUBBER SEALS 
! Replace when 
4 damaged or 
NE deteriorated. 
RUBBER SEALS 
Replace when 
RUBBER SEAL 


Replace when MIDDLE COVER damaged or 


deteriorated. 
damaged or 
| deteriorated. а 


ir 6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) ERE 
YP 536 
PULLEY BOLT 
14x 1.25 mm 


220 N-m (22.0 kg-m, 159 Ib-ft) 


DA-I 824 
Apply engine ой to the V 
bolt threads, but not 2 - QU 
to the surface that Д ap 
contacts the washer. m 
CRANKSHAFT ADJUSTING NUT 6x 1.0 тт 


PULLEY 10х1.25тт — 12Nm(01.2kg-m, 


TIMING BELT 
Inspection, page 6-60 
Adjusting, page 6-60 


TIMING BALANCER BELT 


Remove any oil. 45 N-m (4.5 kg-m, 9 lb-ft) Inspection, page 6-61 
33 Ib-ft) 


ie 


13. Lock the timing belt adjuster arm in place by install- 16. Loosen 6 x 1.0 mm lock bolt and the adjusting nut. 
ing one of the 6 x 1.0 mm lower cover mounting Push on the timing belt adjuster pulley to remove ten- 
bolts. sion from the belt, then tighten the adjusting nut. 

14. Loosen the timing belt adjusting nut. Push on the pul- 17. Remove the timing belt. 
ley to remove tension from the timing balancer belt, 
then tighten the adjusting nut. 18. Install the timing belt in the reverse order of removal. 

— Before installing the timing belt, position the crank- 

15. Remove the timing balancer belt. shaft and camshaft pulleys as shown on page | 

6-62. 
NOTE: If you are removing only the timing balancer 
belt, go to step 21. If you are removing both belts, 19. Perform the timing belt tension adjustment (page 
continue with this procedure. 6-60). 


20. Tighten the 6 x 1.0 mm bolt to lock the timing belt ad- 
juster arm. 
TIMING BELT 
ADJUSTER ARM 


ADJUSTING NUT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


Lock with TIMING BALANCER BELT 
6 x 1.0 mm ADJUSTER 
bolt. 

TIMING BALANCER 

BELT 


TIMING BALANCER BELT 


Timing Belt and Timing Balancer Belt 
Replacement (cont'd ————— @— ——_H__—_— 


21. Make sure the crankshaft is positioned with the No. 1 
piston at TDC. 


22. Align the groove on the front balancer shaft pulley with 
the pointer on the oil pump housing as shown. 


23. Align the rear balancer shaft pulley by using a 6 x 100 
mm bolt or equivalent as an alignment tool. 
Scribe a line 74 mm (2.9 in) from the end of the bolt. 
Insert the boit into the maintenance hole to the scribed 
line. 


24. Loosen the adjusting nut and verify that the timing 
balancer belt adjuster moves freely. 


25. Install the timing balancer belt. Remove the 6 x 100 
mm bolt from the rear balancer shaft. 


74 mm (2.9 in) 


26. Turn the crankshaft pulley about one turn counter- 
clockwise, then tighten the adjusting nut to the speci- 
fied torque. 


NOTE: Both belt adjusters are spring-loaded to 
properly tension the belts. Do not apply any extra pres- 
sure to the pulleys or tensioners while performing the 
adjustment. 


REAR BALANCER SHAFT 


MAINTENANCE 
HOLE 


Replace. 


6 x 100 mm BOLT 
12 mm SEALING BOLT 


30 N-m (3.0 kg-m, 22 lb-ft) 


MAINTENANCE NOTE: Tighten the bolt after 
REAR BALANCER HOLE installing the belt. 
SHAFT 
Lock with TIMING BELT 
6 x 1.0 mm bolt. ADJUSTER ARM ADJUSTING NUT 
FRONT TIMING BALANCER 


BELT ORIVEN PULLEY 


Align the groove of the 
front driven pulley with 
the pointer on the oil 
pump housing 


REAR TIMING BALANCER BELT 
DRIVEN PULLEY 


TIMING BALANCER BELT 
ORIVE PULLEY 

Set the crankshaft 

at ТОС. 


27. Remove the 6 x 1.0 mm bolt from the timing belt ad- 31. Install the middle cover. 
juster arm. 
32. Install the crankshaft pulley. 
28. Remove the crankshaft pulley. 
33. Coat the threads and seating face of the pulley bolt 


29. Install the lower cover. with engine oil. Install and tighten to the specified 
torque. 
30. Install a rubber seal around the adjusting nut. Do not 
loosen the nut. Specified torque: 220 М-т (22.0 kg-m, 159 Ib-ft) 
RUBBER SEAL RUBBER SEAL RUBBER SEALS 
Replace when Replace when Replace when 
damaged or damaged or damaged or 
deteriorated. MIDDLE COVER deteriorated. deteriorated. 


6x 1.0 mm 
12 М.т (1.2 kg-m, 9 Ib-ft) 


PULLEY BOLT 

14 x 1.26 mm 

220 N-m (22.0 kg-m 
159 Ib-ft) 


12 Nem (1.2 kg-m, 9 lb-ft} 


CRANKSHAFT ADJUSTING NUT 
PULLEY 10 x 1.25 mm 
Remove any oil. 45 N-m (4.5 kg-m, 33 Ib-ft) 
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Valve Clearance 
Adjustment 
NOTE: 
ө Valves should be adjusted cold when the cylinder head 
temperature is less than 100°F (38°C). 


е After adjusting, retorque the crankshaft pulley bolt to 
220 М-т (22.0 kg-m, 159 Ib-ft) 


1. Remove the cylinder head cover. 


INTAKE 


No.4 No.3 Мо2 Мол 


No.4 No.3 No.2 Мол 
EXHAUST 


; 2. SetNo. 1 piston at TDC. “UP” marks on the camshaft 
| pulleys should be at top, and TDC grooves on the cam- 
shaft pulleys should align with cylinder head surface. 


У 


1 
1 Number 1 piston at ТОС: 


“UP” MARKS 


TDC MARKS 
Align the marks 
on the pulleys. 


3. Adjust valves on No. 1 cylinder. 


Valve Clearance: 
Intake: 0.07—0.11 mm (0.003—0.004 іп) 
Exhaust: 0.15—0.19 mm (0.006—0.007 in) 


4, Loosen locknut and turn adjusting screw until feeler 
gauge slides back and forth with slight amount of drag. 


LOCKNUT 
27 Мат (2.7 kg-m, 20 lb-ft) 
Apply engine oil. 


ADJUSTING SCREW 


5. Tighten the locknut and check clearance again. Repeat 
adjustment if necessary. 


FEELER GAUGE 


6. Rotate crankshaft 180° counterclockwise (Camshaft 
pulleys turns 90°). The “УР” marks should be at ex- 
haust side. Adjust valves on No. 3 cylinder. 


Number 3 piston at TDC: 


"UP" MARKS 


7. Rotate crankshaft 180° counterclockwise to bring 
No. 4 piston to TDC. the TDC grooves are once again 
aligned. Adjust valves on No. 4 cylinder. 


Number 4 piston at TDC: 


“UP” MARKS 


8. Rotate crankshaft 180° counterclockwise to bring 
No.2 piston to TDC. Тһе “УР” marks should be at 
intake side. Adjust valves on No. 2 cylinder. 


Number 2 piston at TDC: 


"UP" MARKS 


Cylinder Head/Valve Train 


(H22A1 engine) 
Special Tools ................................. 6-72 Camshafts 
Illustrated Index .............................. 6-73 Inspection .................................. 6-93 
VTEC Valves, Valve Springs and Valve Seals 
Troubleshooting Flowchart — Removal .................................... 6-95 
VTEC Solenoid Valve ................ 6-75 Valve Spring and Valve Seal 
VTEC Pressure Switch............... 6-77 Installation Sequence................. 6-101 
VTEC Solenoid Valve Inspection...... 6-80 Valve Installation ......................... 6-102 
Rocker Arms Valve Seats 
Manual їпзресЧоп........................ 6-81 Reconditioning ............................ 6-97 
Inspection Using Special Tools........ 6-81 Valve Guides 
Inspection .................................. 6-92 Valve Movement ......................... 6-98 
Cylinder Head Верїасетөпїт............................... 6-99 
Removal .................................... 
Warpage... 
Installation 
Rocker Arms and Shafts Веріасетегт............................... 6-109 
Removal .................................... 6-88 Timing Belt 
Locations ................................... 6-90 іпзресбоп .................................. 6-108 
Сюяагапсв................................... 6-91 Timing Balancer Belt 
Installation ................................ 6-102 Inspection .................................. 6-108 
Lost motion Assemblies Valve Clearance 


Special Tools 


Ref. No. Tool Number Description Qty Page Reference 
Ф O7HAH—PJ7010A 
ос OTHAH— P4701008 Valve Guide Reamer, 5.5 mm 1 6-100 
@ O7LAJ—PR3020A Air Stopper 1 6-81, 82 
© 07MAA —PR70110 Tappet Adjuster 1 6-115 
@ O7MAA—PR701 20 Tappet Locknut Wrench 1 6-115 
® 07MAF —PR9010A Valve Spring Compressor Attachment 
Extension 1 6-95 
07NAG —P130100 Timing Belt Slider 1 6-106 
t Q 07742—0010100 Valve Guide Driver, 5.5 mm 1 6-99, 100 
07757 —PJ1010A Valve Spring Compressor Attachment 1 6-95 
Ф e Ф 
Ф ® 
Ф 
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ары 
Illustrated Index ics 


CAUTION: To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 100°F (38°C) before 
removing it. 
NOTE: 


* Use new O-rings and gaskets when reassembling. 
% Use liquid gasket, Part No. 08740-0001. 
* Clean the oil contro! orifice before installing. 


Л Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact Parts. 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


PLUG WIRE 
COVER 


CLAMP 


CYLINDER HEAD 
COVER 


бх 1.0 mm 
ТО N:m (1.0 kg-m, 7 Ib-ft) 


WASHER 


Apply liquid gasket 
to these points. 
RUBBER SEALS 


Replace when damaged 


8x 1.25 mm 
or deteriorated. CAMSHAFT HOLDER 26 N:m (к2.6 kg-m, 
tS PIPE =. 19 Ib-ft) 
6x 1.0mm ae (Т 6х1.0тт 
12 Nm (1.2 kg-m) LSS = 12 Мт (1.2 kg-m, 
= m = А 
RUBBER САР REEL i em 
Replace when 
damaged or CAMSHAFT HOLDER 
deteriorated. 
С? v 
Le КЗ KT 
4 Ma INTAKE CAMSHAFT 
8x 1.25 mm Inspection, page 6-93 
18 N-m (1.8 kg-m > 
13 Ib-ft) EALS 
Installation, page 6-105 
CAMSHAFT PULLEYS 
Removal, page 6-86 
DISTRIBUTOR P Installation, page 6-105 
5 КЕҮ5 
VTEC / > 
SOLENOID (Фу 
VALVE 
AP 
10 x 1.25 mm 
6xk1.0 mm = NL kgm, 
12 Nm (1.2 kg-m 
9 lb-ft) EXHAUST 10 x 1.25 mm 
CAMSHAFT 45 N:m (4.5 kg-m, 33 Ib-ft) 
VTEC SOLENOID O-RING 
VALVE FILTER Replace. 8x 1.25 mm 
Replace. 4 2 
OIL CONTROL PJ 6x 10mm epa тү 
ORIFICE 12 N-m (1.2 kg-m 
Clean. — BACKCOVER 9150: ENGINE MOUNT (cont'd) 


BRACKET B 
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Шивіғагесі Index 


(cont'd) 
NOTE: Clean the rocker shaft orifices when installing. cues HEAD 
12 x 1.25 mm 
100 N-m (10.0 kg-m, 72 Ib-ft) 
Apply clean engine oil 
ROCKER ARM ASSEMBLY to threads and VALVE KEEPERS 
EXHAUST VALVE (PRIMARY, MID, SECONDARY) under the bolt heads. 
SPRING INNER VALVE KEEPERS  „—— SPRING RETAINER 
$ 
INTAKE VALVE 
EXHAUST VALVE SPRING INNER 
SPRING OUTER . 
SEALING BOLTS 20 mm e £— INTAKE VAVE 
60 N-m (6.0 kg-m, 43 Ib-ft) O-RINGS E 


Replace. a™ VALVE SEAL 
Replace 
WASHER Replacement, pages 6-95 
, Replace. 
DA SPRING SEAT 
x ROCKER SHAFTS VALVE GUIDE 
(dp Inspection, page 6-98 


Replacement, page 6-99 
Reaming, page 6-100 
LOST MOTION 
ASSEMBLY 


INTAKE ROCKER 
SHAFT ORIFICE 
Clean. 


VALVE SEAL 


VALVE GUIDE 


CYLINDER HEAD 
Removal, page 6-83 
Reconditioning valve 
seat, page 6-97 
Warpage, page 6-98 
Installation, page 6-103 


LOST MOTION 
ASSEMBLY 


EXHAUST ROCKER 
SHAFT ORIFICE 
Clean. EXHAUST VALVE 


Replacement, 
Dimension, page 6-95 
Reconditioning valve 
seat, page 6-97 
Adjustment, page 6-115 


CYLINDER HEAD GASKET | —— 7" 


(METAL GASKET) 
Replace. 


de 


NOTE: Do not install the oil control orifice. 
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VTEC a] 


Troubleshooting Flowchart — VTEC Solenoid Valve 


(к) = 21 ^ Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 21: A problem in the VTEC 
4 ^ 777 У Solenoid Valve circuit. 


Із 22 


21 j- 


- 


Иса 


— MIL has been reported on. 

— With service check connector 
jumped {page 11-42), code 21 

is indicated. 


Do the engine control module 
(ECM) Reset Procedure (page 
11-43). 


Start the engine. 


Warm up engine to normat operat- 

ing temperature {radiator fan 

comes on}. “Road Test: 

Accelerate in 2nd gear to an engine speed over 6000 rpm. 
Hold that engine speed for at least two seconds. 

Б Do the Road Test.* Repeat this test at least three times. 


Is МИ. on and does it indicate 
code 21? 


YES 
Turn the ignition switch OFF. 


Intermittent failure, system is OK 
at this time. 

Check for poor connections or 
loose wires at VTEC solenoid 
valve and ECM. 


Disconnect the 1P connector from 
the VTEC solenoid valve. 


Check for continuity between 1P 
connector terminal and body 
ground. 


NO 
< Is there 14-300? >l Replace the VTEC solenoid valve. 


YES 


{To page 6-76) 


icont'd) 


6-75 


VTEC 
Troubleshooting Flowchart— VTEC Solenoid Valve (cont'd) 


(From page 6-75) 


Reconnect 1P connector to VTEC 
solenoid valve. Connect the ECM 
test harness to the main harness 
only. 


Moasure the resistance between 0000000000000] 00000000 00000000000 
A4 terminal and A26 terminal. орооооооооооо | оооооооо 00000000000 


Check for open or short in wire be- 
Is there 1 tween ECM and VTEC solenoid 
valve. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away replace the original 
ECM. 
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Troubleshooting Flowchart --- VTEC Pressure Switch 


ЖУ er 
2-22 |- Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 22: A problem in the 
' 7 VTEC Pressure Switch circuit. 


— MIL has been reported on. 
— With service check connector 

jumped (page 11-42). Code 22 
is indicated. 


Do the engine control module 
(ECM) Reset Procedure (page 
11-43). 


Start the engine. 


Warm up engine to normal oper- 
ating temperature {radiator fan *Road Test: 

comes on}. Accelerate in 2nd gear to an engine speed over 6000 rpm. 
Hold that engine speed for at least two seconds. 


Repeat this test at least three times. 
Do the Road Test.* 
Intermittent failure, system is OK 


2-27 at this time. 
aor and does it indicate Check for poor connections or 


loose wires at VTEC pressure 
switch and EM. 


YES 
Turn the ignition switch OFF. 


VTEC PRESSURE 
SWITCH 


i. 


Disconnect the 2P connector from 
the VTEC pressure switch. 


Check for continuity between the 
2 terminals on the VTEC pressure 
Switch. 


NO 
rd Is there continuity? Ша Replace VTEC pressure switch. 


YES 


Turn the ignition switch ON. 


Measure the voltage between the 
BLU/BLK wire and body ground. 


(To page 6-78) 


(cont'd) 
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VTEC 


Troubleshooting Flowchart — VTEC Pressure Switch (cont'd) 


(From page 6-77) 


< Is there approx. 10 V? 
[Yes 


Measure the voltage across the 
BLU/BLK and BLK wires in 2P con- 
nector. 


Ж” Is there approx. 10 V? 


YES 


Turn the ignition switch OFF. 


Remove 10 mm sealing bolt and 
connect oil pressure gauge. 


NO 


NO 


Connect a tachometer (see sec- 
tion 11). 


Start the engine and warm it up 
to normal operating temperature. 


th i 
1 Check oil pressure at engine 
speed of 1,000, 3,000 and 5,000 


rpm. 


15 pressure below 50 kPa (0.5 
kg/cm', 7 psi)? 


YES 


NOTE: Keep measuring time as short 
as possible because engine is running 
with no load (less than one minute). 


NO 


Disconnect the 1P connector from 
the VTEC solenoid valve. 


Attach the battery positive termi- 
nal to the GRN/WHT terminal. 


(To page 6-79) 
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Inspect for an open or short to 
ground in the BLU/BLK wire be- 
tween the 2P connector and D6 
terminal of the ECM. If wire is OK, 
substitute a known-good ECM 
and retest. 


Repeir open circuit in BLK wire be- 
tween the 2P connector and body 
ground. 


WASHER 
Replace. 


SEALING BOLT 
20 Мт (2.0 kg-m, 
14 Ib-ft) 


Inspect the VTEC solenoid valve. 


VTEC PRESSURE 
SWITCH 


BLU/BLK 


OIL PRESSURE GAUGE 
COMMERCIALLY 
AVAILABLE 


GAUGE JOINT ADAPTOR 

SNAP-ON MT26-17 

10 x 1.0 mm 

* Use new washer when 
installing the sealing bolt. 


(From page 6-78) 


Start the engine and check oii 


Pressure at 5,000 rpm. OIL PRESSURE GAUGE 
COMMERCIALLY AVAILABLE 


WASHER 
Replace. 
NOTE: Keep measuring time as short 
as possible because engine is running 
with no load (less than one minute). GAUGE JOINT ADAPTOR 
SEALING BOLT SNAP-ON MT26-17 
20 Nm (2.0 kg-m, 10 x 1.0 mm 
14 Ib-ft) : 


* Use new washer when 
installing the sealing bolt. 


15 pressure above 400 kPa \NO 
(4 kg/cm?, 57 psi)? умо H Inspect the VTEC solenoid valve. 


YES 


Turn the ignition switch OFF. 


Reconnect the 2P connector to 
the VTEC pressure switch. 


0000000000000} 00000000 00000000000 
Install the test harness (page 0000000000000] 00000000 1 a 
D6 


11-25). 


Start the engine and run above 
5,000 rpm. Measure the voltage 
between 06 (+) and 022 (-) 
terminal of the ECM. 


Is there approx. 10 V above “МО Replace the VTEC pressure 
5,000 rpm? switch. 


YES 


Substitute a known-good ECM 
and recheck. If symptom/Indica- 
tion goes away replace the origi- 
nai ECM. 
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VTEC 
VTEC Solenoid Valve Inspection 


1. Disconnect the 1P connector from the VTEC solenoid 4. If the filter is not clogged, push the VTEC solenoid 
valve. valve with your finger and check its movement. 


2. Measure resistance between the terminal and body е If VTEC solenoid valve is normal, check the engine 
ground. oil pressure. 
Resistance: approx 14—30 ohms 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 lb-ft) 


FILTER 
Replace. 


| 
| 14—300? 
i 


3. If the resistance is within specifications, remove the 
VTEC solenoid valve from the cylinder head, and 
check the VTEC solenoid valve filter for clogging. 
€ if there is clogging, replace the engine oil filter and 

the engine oil. 


VTEC SOLENOID VALVE 


VTEC SOLENOID VALVE 
FILTER 


Replace. 
6 x 1.0 mm 


12 N-m (1.2 kg-m, 9 Ib-ft) 
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ie 


Inspection Using Special Tools 


Rocker Arms 
Manual Inspection 


Remove the cylinder head cover. 


Push the mid rocker arm on the No. 1 cylinder 
manually. 


Check that the mid rocker arm moves independently of 
the primary and secondary intake rocker arms. 


CAUTION: 


Before using the special tool (Valve Inspection Tool), 
make sure that the air pressure gauge on the air com- 
pressor indicates over 250 kPa (2.5 kg/cm’, 36 psi). 
inspect the valve clearance before rocker arm in- 
spection. 

Cover the timing belt with a shop towel to protect the 


belt from oil soaking. 


MID ROCKER Check the mid rocker arm of each piston at TDC. 
INTAKE ARM 
SECONDARY Remove the cylinder head cover. 
ROCKER ARM 


PRIMARY Plug the relief hole with the special tool. 


RELIEF HOLE 


AIR STOPPER 
O07LAJ—PR3020A 


SECONDARY 


PRIMARY 
ROCKER ARM 


ROCKER ARM 


MID ROCKER 
ARM 


EXHAUST 


4. Check the mid rocker arm of each cylinder at TDC. 

© If the mid rocker arm does not move, remove the 
mid, primary and secondary rocker arms as an as- 
sembly and check that the pistons in the mid and 
primary rocker arms move smoothly. 

* If any rocker arm needs replacing, replace the 
primary, mid, and secondary rocker arms as an as- 
sembly. 
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Rocker Arms 


3. Remove the bolt and washer from the inspection hole 


and connect the valve inspection tool. 


REGULATOR VALVE 
Pull the lever and 
turn to adjust. 


VALVE INSPECTION TOOL 
COMMERCIALLY AVAILABLE 


AIR STOPPER 
07LAJ-PR3020A 


Replace. 

10 x 1.0 mm 
ADAPTER 
SNAP-ON MT26-17 
or EQUIVALENT 


SEALING BOLT 
10 x 1.0 mm 

20 М.т (2.0 kg-m, 
14 Ip-ft) 
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Inspection Using Special Tools (cont'd) 


Loosen the regulator valve on the valve inspection tool 


, and apply the specified air pressure to the rocker arm 


pistons. 


Specified Air Pressure: 
250 kPa (2.5 kg/cm’, 36 psi) 
— 500 kPa (5.0 kg/cm’, 71 psi) 


Make sure that the intake primary and secondary rock- 
er arms are mechanically connected by the pistons and 
that the mid rocker arms do not move when pushed 
manually. 


MID ROCKER 
ARM 


SECONDARY 


PRIMARY ROCKER ARM 
ROCKER ARM 


LOST MOTION 
ASSEMBLY 


е If any mid rocker arm independently of the primary 
and secondary rocker arms, replace the rocker 
arms, as a set. 


Remove the tools. 


Check for smooth operation of the lost motion assem- 

bly. It is compressed slightly when the mid rocker arm 

is lightly pushed and compressed deeply when the mid 

rocker arm is strongly pushed. 

ө Replace the lost motion assembly if it does not 
move smoothly. 


After inspection, check that the malfunction indicator 
lamp (MIL) does not come on. 


Cylinder Head 


Removal 


Engine removal is not required for this procedure. 


А WARNING 


% Make sure jacks and safety stands are placed properly 
and hoist brackets are attached to correct positions on 
the engine. 

% Make sure the car will not roll off stands and fall while 
you are working under it. 


CAUTION: 

% Use fender covers to avoid damaging painted surfaces. 

% Unplug the wiring connectors carefully while holding the 
connector portion to avoid damage. 


* Mark ай wiring and hoses to avoid misconnection. Also, | 


be sure that they do not contact other wiring or hoses or 
interfere with other parts. 

* To avoid damaging the cylinder head, wait until the 
coolant temperature drops below 100°F (38°C) engine 
before loosening the retaining bolts. 


NOTE: 

Ф Inspect the timing belt before removing the cylinder 
head. 

% Turn the crankshaft pulley so that the No. 1 piston is at 
top dead center (page 6-106). 

* Mark all emission hoses before disconnecting them. 


NOTE: The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer's code number before 

— Disconnecting the battery. 

— Removing the No. 43 (10 A) fuse (In the under-hood 
fuse/relay box). 

— Removing the radio. 

After service, reconnect power to the radio and turn it 

on. 

When the word ‘’CODE" is displayed, enter the cus- 

tomer's 5-digit code to restore radio operation. 


Disconnect the negative terminal from the battery. 


Drain the engine coolant (see section 10). 
е Remove the radiator cap to speed draining 


Relieve fuel pressure. 


Do not smoke while working on fuel 
system, keep open flame or spark away from work 
area. Drain fuel only into an approved container. 


Remove the intake air duct. 


Remove the fuel feed hose and evaporative emission 
(EVAP) control canister hose from the intake manifold. 


С POSITIVE CRANKCASE 
VENTILATION (PCV) PIPE 


Remove the throttle cable from the throttle body. 


NOTE: 

€ Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 

© Adjust the throttle cable when installing (see 
section 11). 


LOCKNUT 


ADJUSTING NUT {cont’d) 
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Cylinder Head 


Removal (cont'd) 


7. Remove the fuel feed hose, the fuel return hose and 
the brake booster vacuum hose. 


FUEL FEED HOSE 


SERVICE BOLT 


8. Remove the following engine wire harness connectors 
and clamps from the cylinder head and the intake 
manifold: 

Four fuel injector connectors 

Intake air temperature (IAT) sensor connector 

Idle air control (IAC) valve connector 

Throttle position (ТР) sensor connector 

Exhaust gas recirculation (EGR) valve lift sensor con- 
nector ` 

Ground cable terminals 

Engine coolant temperature (ECT) switch B connector 
Heated oxygen sensor (Н025) connector 

ECT sensor connector 

ECT gauge sending unit connector 

Ignition control module (ІСМ) connector 
СКР/ТОС/СҮР sensor connector 

Vehicle speed sensor (VSS) connector 

Ignition coil connector 

VTEC solenoid vaive connector 

VTEC presser switch connector 

Intake air bypass solenoid valve connector 

ECT switch A connector 

Knock sensor connector 


% 
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9. Remove the engine ground cable from the cylinder 
head cover. 


10. Disconnect the alternator terminal and connector, 
, then remove the engine wire harness from the cylinder 
head cover. 


ENGINE WIRE 
HARNESS 


6 x 1.0 mm 


.0 mm 
CALOT 10 N-m (1.0 kg-m, 7 lb-ft) 


8 N-m (0.8 kg-m, 5.8 Ib-ft) 


11. Remove the power steering (P/S) pump belt and pump. 
% Do not disconnect the P/S hoses. 


8x 1.25 mm 
22 N-m (2.2 kg-m, 16 Ib-ft) 


LOCKNUT 

15 N-m (1.5 kg-m, 
11 lb-ft) Я P/S PUMP BELT 
8x 1.25 mm 

22 N-m (2.2 kg-m, 

16 lb-ft) 


12. Remove the ignition coil. 


з: CORROTION RESISTANT BOLT 


* 8х 1.25 mm 
22 N-m (2.2 kg-m, 16 lb-ft) 


IGNITION COIL CONNECTOR \ 
х 8x 1.25 mm 


22 Nem (2.2 kg-m, 
16 lb-ft) 


13. Remove the emission vacuum hoses and water 
bypass hoses from the intake manifold assembly. 


14, Remove the radiator upper hose and heater hose from 
the cylinder head. 


15. Remove the water bypass hose and the thermostat 
housing. 


O-RING THERMOSTAT 
Replace. HOUSING 


O-RING 
Replace. 


16. Remove the bracket and intake manifold. 


17. Remove the self-locking nuts and disconnect the ex- 


18. Remove the heat insulator, brackets and exhaust 


GASKET 


Replace. 
INTAKE 


MANIFOLD 


Е 
2 SS 


haust manifold and exhaust pipe A. 


manifold. 


BRACKETS 
GASKET 
Replace. 


EXHAUST MANIFOLD 


Replace. 


EXHAUST PIPE A 
HEAT INSULATOR 


(cont'd) 
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Cylinder Head 


19. Remove the cylinder head cover. 
20. Remove the middle cover. 


21. Use a wrench to loosen the maintenance bolt. If it 
cannot be loosened with an open-end wrench, a box 
wrench can be used after pulling out the lock pin. 


NOTE: Use of a tool should be limited to initial loosen- 
ing only. 


22. Loosen the maintenance bolt by hand until it stops. 
The auto-tensioner bracket is now fixed. 


NOTE: 

€ Never use a tool to loosen the maintenance bolt af- 
ter initial loosening. 

€ if the auto-tensioner has been extended and the 
timing belt cannot be installed, remove the auto- 
tensioner, compress it and reinstall it (page 6-112). 


LOCK PIN 


MAINTENANCE 
BOLT 


Auto-tensioner 
functional. 
ы daa mor. 
MAINTENANCE 
BOLT 
Auto-tensioner 
fixed in place. 


«С 


ADJUSTER 
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Removal (cont'd ————————————————9—————————————————— 


23. Remove the belt from the camshaft pulleys. 


CAUTION: Do not crimp or bend 
the timing beit more than 90? or 
less than 25 mm (1 in) in diameter. 


DIAMETER 


24. Remove the camshaft pulleys. 


Xx 


CAMSHAFT PULLEYS 


KEY 


25. Loosen the rocker arm adjusting screws, then remove 
the camshaft holders and camshafts. 


ADJUSTING SCREWS 


ADJUSTING SCREWS 


26. Remove the side engine mount bracket B and timing 
belt back cover. 


ENGINE MOUNT 


BRACKET B 10x 1.25 mm 


45 N-m (4.5 kg-m, 
33 Ib-ft) 


8x 1.25 mm 
ENGINE MOUNT 22 N-m (2.2 kg-m, 
BRACKET 16 Ib-ft) 


27. Remove the cylinder head bolts, then remove the 
Cylinder head. 


CAUTION: To prevent warpage, unscrew the bolts in 
sequence 1/3 turn at a time; repeat the sequence until 
all bolts are loosened. 


CYLINDER HEAD BOLT LOOSENING SEQUENCE 


NOTE: Separate the cylinder head from the block with a 
flat tip screwdriver as shown. 


БЕ 
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(4% е, 


Rocker Arms and Shafts 
Removal ———————————————————————————————— 


1. Loosen the adjusting screws, then remove the bolts 5 
and the rocker arm assembly. © @ % @ % ®© 
© | 0% | e @) 464% 
NOTE: 


@ Unscrew the camshaft holder bolts two turns at a 
time, in a crisscross pattern, to prevent damaging 
the valves or rocker arm assembly. 


@ When removing the rocker arm assembly, do not ў 
remove the camshaft holder bolts. The boits will C 
keep the camshaft holders, the springs and the = me 

adc 


rocker arms on the shafts. 


INTAKE 


No.4 No.3 No.2 No.1 


2. Remove the VTEC solenoid valve and filter. 


VTEC SOLENOID 
VALVE 


No.4 No.3 No.2 No.1 


EXHAUST 


0 
0 
VTEC SOLENOID 
VALVE FILTER 6xk1.0 mm 
Replace. 12 N-m (1.2 kg-m, 
9 Ib-ft) 
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3. Hold the rocker arms together with a rubber band to 5. Screw 12 mm bolts into the rocker arm shafts. Re- 
prevent them from separating. move each rocker arm while slowly pulling out the in- 
take and exhaust rocker arm shafts. 


RUBBER BAND 


ROCKER ARMS 


12mm BOLTS 


4. Remove the intake and exhaust rocker shaft orifice. 
ROCKER SHAFT 
NOTE: The shapes of the rocker shaft orifices of the 
intake and exhaust are different. Identify the parts as 
they are removed to ensure reinstallation in the original 


locations. 
EXHAUST ROCKER INTAKE ROCKER 
SHAFT ORIFICE SHAFT ORIFICE 


O-RINGS Clean. 


Clean. 
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Rocker Arms and Shafts 
Locations -------------777777-77---”"- 


CAUTION: After installing the rocker shaft orifice, try to turn the rocker shaft to make sure that the orifice has been inserted 
in the hole of rocker shaft correctly. If the orifice is in place, it should not turn. 


NOTE: 


€ Identify parts as they are removed to ensure reinstallation in original locations. 
* inspect rocker shafts and rocker arms (pages 6-93 and 94). 

€ Rocker arms must be installed in the same position if reused. 

€ Clean the intake and exhaust rocker shaft orifices before installing. 


Л Prior to reinstalling, clean ай the parts in solvent, dry them and apply lubricant to any contact surfaces. 
- 


INTAKE ROCKER ARM ASSEMBLIES 


CYLINDER NUMBER 
No.4 No.1 
RUBBER BAND 
Kw) Cu! nad 4 | 
SEALING BOLTS 20mm INTAKE ROCKER ame Lt 
60 N-m (6.0 kg-m, 43 lb-ft) SHAFT 


N 
Mh нант онсе. 
Clean. 


(e о) 
O-RINGS 
Replace. 
A СС 9) 
> C» 
CC 
HOLE 
{OIL CONTROL 
WASHERS ORIFICE! EXHAUST ROCKER 
Replace. SHAFT ORIFICE 
Clean. 
EXHAUST ROCKER 
SHAFT 
RUBBER 
ab No.2 No.1 BAND 
EXHAUST ROCKER ARM ASSEMBLIES 
CYLINDER NUMBER 
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Rocker Arms and Shafts 


Clearance 


Measure both the intake rocker shaft and exhaust rocker 


shaft. 


1. Measure diameter of shaft at first rocker location. 


Inspect rocker arm 
face for wear. 


MICROMETER 


2. Zero gauge to shaft diameter. 


CYLINDER BORE 


MICROMETER 


3. Measure inside diameter of rocker arm and check for 
out-of-round condition. 


Rocker Arm-to-Shaft Clearance: 

intake and Exhaust 

Standard (New): 0.025—0.052 mm 
(0.0010— 0.0020 in) 

Service Limit: 0.08 mm (0.003 in.) 


Surface should be smooth. 


Repeat for all rockers. 
— If over limit, replace rocker shaft and all over- 
tolerance rocker arms. 


NOTE: If any rocker arm needs replacement, replace 
all three rocker arms in that set (primary, mid, and 
secondary). 


Rocker Arms 
Inspection 


NOTE: When reassembling the primary rocker arm, care- 
fully apply air pressure to the oil passage of the rocker arm. 


1. Inspect the rocker arm piston. Push it manually. 
— If it does not move smoothly, replace the rocker 
arm assembly. 


PRIMARY ROCKER ARM 


MID ROCKER ARM 


SECONDARY 
ROCKER ARM 


Check piston movement 


NOTE: 

Ф Apply oil to the pistons when reassembling. 

€ Bundle the rocker arms with a rubber band to pre- 
vent them from separating. 


Lost Motion Assemblies 
Inspection 


Remove the lost motion assembly from the cylinder 

head and inspect it. Pushing it gently with the finger 

will cause it to sink slightly. Increasing the force on it 

will cause it to sink deeper. 

— {f the lost motion assembly does not move smooth- 
ly, replace it. 


4 LOST MOTION ASSEMBLY 


Camshafts 


Inspection 


NOTE: Do not rotate camshaft during inspection. 


1. 


Remove the rocker arms and rocker shafts. 


NOTE: Rocker arms must be installed in the same po- 
sition if reused. 


Put the camshafts, camshaft holders and holder pipes 
on the cylinder head, then tighten the bolts to the 
specified torque. 


Specified torque: 
A-A: 8x 1.25 mm 

26 N-m (2.6 kg-m, 19 Ib-ft) 
@-@: 6 x 1.0 mm 

12 Nem (1.2 kg-m, 9 Ib-ft) 


46 
о а о AA ае 


Seat camshafts by pushing them toward distributor 
end of cylinder head. 


Zero dial indicator against end of camshaft, then push 
camshaft back and forth and read the end play. 


Camshaft End Play: 
Standard (New): 0.05—0.15 тт 
(0.002 —0.006 in) 


Service Limit: 0.5 mm (0.02 in) 


Remove the camshaft holders and holder pipes bolts 
from the cylinder head. 


% Lift camshaft out of cylinder head, wipe clean, then 
inspect lift ramps. Replace camshaft if lobes are 
pitted, scored, or excessively worn. 

% Clean the camshaft holder surfaces іп the cylinder 
head, then set camshaft back in place. 

* Insert plastigage strip across each journal. 

* Install the camshaft holders and holder pipes and 
torque bolts to the values and in the sequence 
shown in left column. 
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Camshafts 
Inspection (cont'd) 


6. Measure widest portion of plastigage on each Measure cam lobe height. 
journal. 


Camshaft-to-Holder Oil Clearance: 

Standard (New): 0.050—0.089 mm 
(0.0020— 0.0035 in) 

Service Limit: 0.15 mm (0.006 in) 


Inspect this area for wear. 


INTAKE EXHAUST 
PRI MID SEC SEC MID PRI 


7. Mf camshaft-to-holder oil clearance is out of tolerance: ШШ 
T/B 
-- 


@ And the camshaft has already been replaced, you 


must replace the cylinder head. PRI: PRIMARY MID: MID SEC: SECONDARY 
€ If camshaft has not been replaced, first check to- T/B: TIMING BELT 

tal runout with the camshaft supported on V- 

blocks. 


T/B 


--- 


Camshaft Total Runout: Cam Lobe Height Standard (New): 


Standard (New): 0.03 mm (0.001 іп) max. 
Service Limit: 0.06 mm (0.002 іп) INTAKE EXHAUST 


34.041 mm 33.745 mm 
(1.3402 in) {1.3285 in) 
36.856 mm 36.323 mm 
(1.4510 in) (1.4300 in) 
34.971 mm 34.683 mm 
(1.3768 in) {1.3655 іп) 


PRIMARY 


MID 


SECONDARY 


Rotate camshaft 
while measuring 


— If the total runout of the camshaft is within toler- 
ance, replace the cylinder head. 


— If the total runout is out of tolerance, replace the 


camshaft and recheck. If the beaning clearance 
is still out of tolerance, replace the cylinder head. 
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m 
Valves, Valve Springs and Valve Seals 


Removal 


2. Install spring compressor. Compress spring and re- 


NOTE: Identify valves and valve springs as they are re- 
move valve keeper. 


moved so that each item can be reinstalled in its originat 
position. 


1. Using an appropriately-sized socket and plastic 
mallet, lightly tap the valve retainer to loosen the 


alve keepers before installing th lvi i m- 
valve keepers before installing the valve spring coi VALVE SPRING VALVE SPRING 
pressor. COMPRESSOR ATTACHMENT COMPRESSOR 
EXTENSION ATTACHMENT 
07MAF —PR9010A 07757 —PJ1010A 


PLASTIC MALLET 


SOCKET 


VALVE SPRING COMPRESSOR 


SNAP-ON CF711 


lcont'd) 
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Valves, Valve Springs and Valve Seals 
Removal (cont’d) 


3. Install the special tool as shown. Valve Dimensions: 


VALVE GUIDE SEAL REMOVER 
LISLE P/N 57900 or KD 3350 
COMMERCIALLY AVAILABLE 


VALVE SEAL 


i | 


Intake Valve 

A Standard (New): 34.90—35.10 mm 
(1.374 — 1.382 іп) 

B Standard (New): 105.40— 105.70 mm 
(4.150—4.161 in) 

C Standard (New): 5.475—5.483 mm 

4. Remove the valve seal. (0.2156 —0.2159 in) 

C Service Limit: 5.445 (0.2144 in) 

D Standard (New): 1.05— 1.35 mm 
(0.041— 0.053 in) 

D Service Limit: 0.85 mm (0.034 in) 


REMOVER 


Exhaust Valve 

A Standard (New): 29.90--30.10 mm 
(1.177— 1.185 in) 

B Standard (New): 105.00— 105.30 mm 
(4.134—4.146 іп) 

C Standard (New): 5.475—5.485 mm 
(0.2156 —0.2159 in) 

C Service Limit: 5.445 (0.2144 in) 

D Standard (New): 1.65 — 1.95 mm 
(0.065—0.078 in) 

D Service Limit: 1.45 mm (0.057 in) 


Valve Seats 


1. 


Reconditioning 


Renew the valve seats in the cylinder head using а 
valve seat cutter. 


NOTE: If guides are worn (page 6-98), replace them 
(page 6-99) before cutting the valve seats. 


Carefully cut a 45° seat, removing only enough 
material to ensure a smooth and concentric seat. 


Bevel the upper edge of the seat with the 30° cut- 
ter and the lower edge of the seat with the 60° cut- 


ter. Check width of seat and adjust accordingly. 


Make one more very light pass with the 45° cutter 
to remove any possible burrs caused by the other 
cutters. 


Valve Seat Width (Intake and exhaust): 
Standard (New): 1.25— 1.55 mm 
(0.049 —0.061 in) 


Service Limit: 2.00 mm (0.079 in) 


30° 
45? 


yer 60° 


SEAT WIDTH 


After resurfacing the seat, inspect for even valve 
seating: Apply Prussian Blue compound to the valve 
face, and insert valve in original location in the head, 
then lift it and snap it closed against the seat sever- 
al times. 


ACTUAL 
SEATING d. 


SURFACE > 


VALVE 
SEAT 


PRUSSIAN BLUE COMPOUND ! 


The actual valve seating surface, as shown by the 

blue compound, should be centered on the seat. 

@ If it is too high (closer to the valve stem), you 
must make a second cut with the 60° cutter to 
move it down, then one more cut with the 45° 
Cutter to restore seat width. 
If it is too low (close to the valve edge), you must 
make a second cut with the 30° cutter to move 
it up, then one more cut with the 45° cutter to 
restore seat width. 


NOTE: The final cut should always be made with 
the 45° cutter. 


Insert intake and exhaust valves in the head and 
measure valve stem installed height. 


Intake Valve Stem Installed Height: 
Standard (New): 37.465—37.935 mm 
(1.4750— 1.4935 in) 
Service Limit: 38.185 mm (1.5033 іп) 
Exhaust Valve Stem Installed Height: 
Standard (New): 37.165—37.635 mm 
(1.4632— 1.4817 in) 
Service Limit: 37.885 mm (1.4915 іп) 


T STEM 
INSTALLED HEIGHT 


If valve stem installed height is over the service limit, 
replace valve and recheck. If still over the service 
limit, replace cylinder head; the valve seat in the head 
is too deep. 
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Cylinder Head 
Warpage 


NOTE: If camshaft-to-holder oil clearances (page 6-93) 
are not within specification, the head cannot be 
resurfaced. 


If camshaft-to-holder oil clearances are within specifica- 
tions, check the head for warpage. 


€ If warpage is less than 0.05 mm (0.002 in) cylinder 
head resurfacing is not required. 

€ if warpage is between 0.05 mm (0.002 in) and 0.2 
mm (0.008 іп), resurface cylinder head. 

@ Maximum resurface limit is 0.2 mm (0.008 in) based 
on a height of 132.0 mm (5.20 in). 


PRECISION STRAIGHT EDGE 


Measure along edges, and 3 ways across center. 


7O 


| Vio OY, 
| OO 
Н 


Cylinder Head Height: 
Standard (New): 141.95—142.05 mm 
(5.589—5.593 іп) 
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Valve Guides 


Valve Movement 


Measure the guide-to-stem clearance with a dial indi- 
cator while rocking the stem in the direction of nor- 
mal thrust (wobble method). 


intake Valve Stem-to-Guide Clearance: 

Standard (New): 0.05—0.11 mm 
(0.002—0.004 in) 

Service Limit: 0.16 mm (0.006 іп) 


Exhaust Vaive Stem-to-Guide Clearance: 

Standard (New): 0.10—0.16 mm 
(0.004—0.006 іп) 

Service Limit: 0.22 mm (0.009 in) 


Valve extended 10 mm out from seat. 


€ If measurement exceeds the service limit, recheck 
using a new valve. 

€ if measurement is now within the service limit, 
reassemble using a new valve. 

е If measurement still exceeds limit, recheck using 
alternate method below, then replace valve and 
guide, if necessary. 


NOTE: An alternate method of checking guide to 
stem clearance is to subtract the O.D. of the valve 
stem, measured with a micrometer, from the І.О. of 
the valve guide, measured with an inside microme- 
ter or ball gauge. 

Take the measurements in three places along the 
valve stem and three places inside the valve guide. 
The difference between the largest guide measure- 
ment and the smallest stem measurement should not 
exceed the service limit. 


Intake Valve Stem-to-Guide Clearance: 

Standard (New): 0.025 — 0.055 mm 
(0.0010— 0.0022 in) 

Service Limit: 0.08 mm (0.003 in) 


Exhaust Valve Stem-to-Guide Clearance: 

Standard (New): 0.050 —0.080 mm 
(0.0020— 0.0031 in) 

Service Limit: 0.11 mm (0.004 іп) 


Replacement 


As illustrated in the removal steps of this procedure, 
use a commercially-available air-impact driver attach- 
ment modified to fit the diameter of the valve guides. 
In most cases, the same procedure can be done us- 
ing Valve Guide Drivers and a conventional hammer. 
Tool numbers are at the end of this procedure. 


VALVE GUIDE DRIVER 
COMMERCIALLY AVAILABLE 


М 87 тт 
(3.43 іп) 


Removal and Installation 
VALVE GUIDE DRIVER, 5.5 mm 
07742--0010100 


2. Select the proper replacement guides and chill them 
in the freezer section of a refrigerator for about an 
hour. 


Use a hot plate or oven to evenly heat the cylinder 
head to 300°F (150°C). Monitor the temperature 
with a cooking thermometer. 


CAUTION: 

@ Do not use a torch; it may warp the head. 

ә Do not get the head hotter than 300°F (150°C); 
excessive heat may loosen the valve seats. 

@ To avoid burns, use heavy gloves when handling 
the heated cylinder head. 


4. Working from the camshaft side, use the driver and 


an air hammer to driver the guide about 2 mm 
(0.1 in) towards the combustion chamber. This will 
knock off some of the carbon and make removal 
easier. ' 


CAUTION: 

€ Always wear safety goggles or a face shield when 
using the air hammer. 

€ Hoid the air hammer directly in line with the valve 
guide to prevent damaging the driver. 


Turn the head over and drive the guide out toward 
the camshaft side of head. 


VALVE GUIDE DRIVER, 
COMMERCIALLY AVAILABLE 


If a valve guide still won't move, drill it out with a 
8 mm (5/16 inch) bit, then try again. 


CAUTION: Drill guides only in extreme cases; you 
could damage the cylinder head if the guide breaks. 


Remove the new guide(s) from the refrigerator, one 
at a time, as you need them. 


(cont'd) 
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Valve Guides 


Replacement (cont'd) Reaming 


Slip a 6 mm (0.2 in) steel washer and the correct NOTE: For new valve guides only. 
driver attachment over the end of the driver (the 
washer will absorb some of the impact and extend 


the life of the driver). 


Coat both reamer and valve guide with cutting oil. 


Rotate the reamer clockwise the full length of the 
valve guide bore. 


Continue to rotate the reamer clockwise while 
removing it from the bore. 


9——C( 9 


6 mm (0.2 in) ATTACHMENT 
WASHER 


Thoroughly wash the guide in detergent and water 
to remove any cutting residue. 


Check clearance with a valve (page 6-98). 


€ Verify that the valve slides in the intake and ex- 
Install the new guide(s) from the camshaft side of haust valve guides without exerting pressure. 
the head; drive each one in until the attachment bot- 
toms on the head. if you have all sixteen guides to 
do, you may have to reheat the head one or two 
more times. 

REAMER HANDLE 


VALVE GUIDE DRIVER, 
5.5 mm 


07742—0010100 
Turn reamer in 


clockwise direction 
only. 


VALVE GUIDE REAMER, 
5.5 mm 

07HAH —PJ7010A 
07HAH —PJ7010B 


Valve Guide Installed Height: 

Standard (New): 

intake: 12.55-- 13.05 mm (0.494—0.514 іп) 
Exhaust: 12.55— 13.05 mm (0.494—0.514 in) 


VALVE GUIDE 
CYLINDER 


Measure here „HEAD 
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L d 
Valves, Valve Springs and Valve Seals 


Valve Spring and Valve Seal Installation Sequence 


NOTE: Exhaust and intake valve seals are NOT interchangeable. 


"rn VALVE KEEPERS 
M 


VALVE SPRING 
RETAINER 


О 
NOTE: Place the end of vaive UTER SPRING 
spring with closely wound coils 
toward the cylinder head. 

в VALVE SPRING 


INNER 
© 
SPRING SEAT 


INTAKE VALVE SEAL 

{WHITE SPRING) 
EXHAUST VALVE SEAL Replace. 
(BLACK SPRING) 


Replace. 


NOTE: Install the valve spring seats 
before installing the valve seals. 


VALVE GUIDE SEAL INSTALLER 
KD-2899 

NOTE: Use small ID 

end of tool. 


VALVE SEAL 
Replace. 
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Valves, Valve Springs and 
Valve Seals 


Vaive Installation 


* When installing valves in cylinder head, coat valve 


stems with oil before inserting into valve guides, and 
make sure valves move up and down smoothly. 


When valves and springs are in place, lightly tap the end 
of each valve stem two or three times to ensure proper 
seating of valve and valve keepers (use hammer. grip 
bottom). 


NOTE: Tap the valve stem only along its axis so you do 
not bend the stem. 
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Rocker Arms 


Installation 


Install the rocker arms in the reverse order of removal: 
* Valve adjusting locknuts should be loosened and 
adjusting screw backed off before installation. 

@ The component parts must be reinstalled in the 

original locations. 


Install the lost motion assembly. 


Install the rocker arms while passing the rocker arm 
shaft through the cylinder head. 


NOTE: Removed the rubber band after installing the 
rocker arms. 


Install the rocker shaft orifices. If the holes in the rock- 


er arm shaft and cylinder head are not in line with each 
other, threads a 12 mm bolt into the rocker arm shaft 
and rotate the shaft. 


NOTE: 

% The shapes of the rocker shaft orifices for the intale 
and exhaust are different. The orifices must be in- 
Stalled in the original locations. 

* Clean and install the rocker shaft orifices with new 
O-rings. 


EXHAUST ROCKER 


SHAFT ORIFICE INTAKE ROCKER 


SHAFT ORIFICE 


O-RING Clean. 


Replace. 


Cylinder Head 


Installation 


Install the cylinder head in the reverse order of 

removal: 

@ Always use new head and manifold gaskets. 

© The cylinder head gasket is а metal gasket. Take 
care not to bend it. 

* Rotate the crankshaft, set the No. 1 piston at TDC 
(page 6-106). 


Install the cylinder head gasket and dowel pins on the 
cylinder head. 


CYLINDER HEAD 
GASKET 


NOTE: Do not install 
the oil control orifice. 


DOWEL PIN 


Tighten the cylinder head bolts sequentially in three 
steps. 


1st step torque: 40 N-m (4.0 kg-m, 29 lb-ft) 
2nd step torque: 70 N-m (7.0 kg-m, 51 lb-ft) 
3rd step torque: 100 М№.т (10.0 kg-m, 72 lb-ft) 


NOTE: 

ө We recommend using a beam-type torque wrench. 
When using a preset-type torque wrench, be sure 
to tighten slowly and not to overtighten. 

* if a bolt makes any noise while you are torquing it, 
loosen the bolt and retighten it from the 1st step. 


CYLINDER HEAD BOLTS TORQUE SEQUENCE 


CYLINDER HEAD BOLTS 

12 x 1.25 mm 

100 N-m (10.0 kg-m, 72 Ib-ft) 
Apply clean engine oil to bolt 
threads and under bolt heads. 
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Cylinder Head 


Installation (cont'd) 


4. Instali the intake manifold and tighten the nuts іп a 
crisscross pattern in 2 or 3 steps, beginning with the 
inner nuts. 


INTAKE MANIFOLD GASKET 
Replace. 
INTAKE 
MANIFOLD 


22 М-т (2.2 kg-m, 
16 Ib-ft) 


| 8x 1.25 mm 
em 22 N:m (2.2 £g-m, 
| 


BRACKET 
16 Ib-ft) 


5. Install the exhaust manifold and brackets. Tighten the 
nuts in a crisscross pattern in 2 or 3 steps, beginning 
| with the inner nuts. 


* EXHAUST MANIFOLD 
GASKET 
Replace. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


(1.0 kg-m, 
із Replace. 44 7 lb-ft) 
р 
| 10х1.25тт 
( 45 №.т (4.5 kg-m, 
i 33 Ib-ft) 
C ME 
55 N-m (5.5 kg-m, те ита kem, 
40 Ib-ft) 
Replace. 


6. Install the camshafts and camshaft oil seals. 


NOTE: 

е Install the camshafts with keyway facing up. 

* Install the oil seal with the spring side facing in. 
% The oil seal housing surface should be dry. 


7. Clean and install the oil control orifice with new O-ring 
in the oil passage of the No. 3 camshaft holder. 


OIL CONTROL 


ORIFICE 
Clean. O-RING 


Replace. 


8. Apply liquid gasket to the head mating surface of the 


No. 1 and No. 5 camshaft holders on both the intake 
and exhaust side. Confirm that the camshaft keyway 
are face up, then place the holders, together with the 
No. 2, No. 3 and No. 4 camshaft holders, on the 
cylinder head. 


NOTE: The arrows marked on the camshaft holders 
should point to the timing belt. 
CAMSHAFT HOLDERS 


No.5 No.4 М 


CVS 
ШІ EXHAUST 
ore 


Apply liquid gasket 
to the shaded areas. 
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9. Temporarily tighten the bolts of the camshaft holders 11. Tighten the bolts in the sequence shown below. 
and the camshaft holder pipes. 


Ф 


1 
99 €» 49 à OD OD Ф 50| 69 0) 


TT TH LRG 


D 
hee ete 


09 D 20 49 (9 42 
10. Push the camshaft oil seal securely against the base of @-@ : 8x 1.25 mm 
the camshaft holder. 26 N-m (2.6 kg-m, 19 Ib-ft) 


D-O : 6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 


12. Install the back cover of the timing belt. 


13. install the camshaft pulleys. 


ий, 


CAMSHAFT PULLEY 10 x 1.25 mm 
51 М.т (5.1 kg-m, 37 lb-ft) 


{cont'd} 
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Cylinder Head 


Installation (сопе а) 


14. Install the timing belt in the reverse order of removal. 
Adjust the valve clearances (page 6-115) 

— Before installing the timing belt, position the crank- 
shaft and camshaft pulleys as shown 


CAMSHAFT TDC POSITION: 
"t" MARKS 


TDC MARKS 


CRANKSHAFT TDC POSITION: 


POINTERS ON 
THE BLOCK 


TDC MARK ON 
THE FLYWHEEL 


15. Install the special tool on the intake camshaft pulley. 


EXHAUST 
CAMSHAFT 
PULLEY 


INTAKE 


CAMSHAFT 


PULLEY 


TIMING BELT 
SLIDER 
07NAG-P130100 
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16. Install the timing belt. 


NOTE: 

© |f the auto-tensioner has been extended and the 
timing belt cannot be installed, remove the auto- 
tensioner, compress it and reinstall it (page 6-112). 

Ф Take care not to damage the timing belt when іп- 
stalling it. 


17. Tighten the maintenance bolt to make the auto- 
tensioner functional. 


NOTE: Turn the maintenance bolt by hand until it 
stops. 


- 
ADJUSTER 


Auto-tensioner 
fixed in place. 


v 


Auto-tensioner 
functional. 


. - 
Timing Belt and Timing Balancer Belt ie 


Illustrated Index 


NOTE: 
% Refer to page 6-106 for positioning crankshaft and pulley before installing timing belt. 
* Before removing, mark direction of rotation on each belt. 


ADJUSTING NUT 
10% 1.25 mm 


MIDDLE COVER 45 N-m (4.5 kg-m, 33 Ib-ft) 


RUBBER SEAL 
Replace when damaged 
or deteriorated. 


RUBBER SEALS 

Replace when 
iorated. 

damaged or deteriorate CRANKSHAET 

PULLEY 

Remove any oil. 

CAP NUT 

6 x 1.0 mm 

10 N-m (1.0 kg-m, 7 Ib-ft) 


PULLEY BOLT 

14 x 1.25 mm 

220 N-m (22.0 kg-m, 159 Ib-ft) 
Apply engine oil to the bolt 
threads, but not to the 


WASHER surface that contacts the 
Y washer. 
<p? - LOWER COVER POWER STEERING 
ДЫ еі = Remove the five boits. BELT 


Adjustment, section 17 
RUBBER SEALS 


Replace when damaged 
or deteriorated. 


6 x 1.0 mm 
12 N:m (1.2 kg-m, 9 Ib-ft) 
CAMSHAFT PULLEYS 
о Д КЕҮЅ 

10х 1.25 тт 

51 М.т (5.1 kg-m, 

37 lb-ft) 

E ALTERNATOR 
BELT 


Adjustment, section 23 


| ЛІ, 
E 


TIMING BELT 
Inspection, page 6-108 
Installation, page 6-109 


2 
e 


у 


yr 


CX 
e) 


Q 


Я 


Уе 
of 


ADJUSTER 


AUTO-TENSIONER 


ADJUSTING BOLT 

68 N-m (6.8 kg-m, 49 lb-ft) 

Apply liquid gasket 

to the bolt threads 

installed in the 

block side. Install with concave 
surface facing in. 
Remove any oil. 


TIMING BALANCER BELT 
Inspection, page 6-108. 
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Timing Belt 


Inspection 


Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 


Remove the cylinder head cover. 
Remove the middle cover. 


Inspect the timing belt for cracks and oil or coolant 
soaking. 


NOTE: 
© Replace the belt if oil or coolant soaked. 
© Remove any oil or solvent that gets on the belt. 


Inspect this 
area for wear. 


Rotate pulley 
and inspect belt. 


5. After inspecting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 lb-ft). 


6-108 


Timing Balancer Belt 
Inspection 


Disconnect the alternator terminal and the connector, 
then remove the engine wire harness from the cylinder 
head cover. 

Remove the cylinder head cover. 

Remove the middle cover. 

Remove the crankshaft pulley. 

Remove the lower cover. 


Install the crankshaft pulley. 


Inspect the timing belt for cracks and oil or coolant 
soaking. 


NOTE: 
Ф Replace the belt if oil or coolant soaked. 
€ Remove any oil or solvent that gets on the belt. 


Inspect this 
area for wear. 


Rotate pulley 
and inspect 


After inspecting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 


NOTE: Refer to page 6-113 for timing balancer belt 
tension adjustment. 


bead 
Timing Belt and Timing Balancer Belt iem, 


Replacement 


CAUTION: Inspect the water pump when replacing the . Remove the mounting bolts, nuts and belt from the 
timing belt (page 10-12). power steering (P/S) pump. 


NOTE: Turn the crankshaft so that the No. 1 piston is at NOTE: 
TDC (page 6-106). ө Do not disconnect the P/S pipe and hose. 


* After installing, adjust the tension of the P/S pump 
1. Remove the sptash shield. belt (see section 17). 


LOCKNUT 
E MOUNTING BOLTS 15 Nm (1.5 к-ті, 


POWER STEERING 
PUMP 


SPLASH SHIELD MOUNTING NUTS 


| . 8 x 1.25 mm P/S PUMP BELT 
Disconnect the connector, then remove the cruise 22 N-m (2.2 kg-m, 
control actuator. 16 Ib-ft) 


NOTE: . Disconnect the alternator terminal and the connector, 
* Do not disconnect the control cable. then remove the engine wire harness from the body 
* Take care not to bend the cable when removing the side. 
actuator. Always replace a kinked cable with a new 
one. . Loosen the alternator mounting bolt, nut and the ad- 
justing nut, then remove the alternator belt. 


Coruna TROL 6x TOR NOTE: ate ali sin the tension of the alter- 
Е = nator belt (see section . 
10 Nm (1.0. kg m, MOUNTING BOLT 
10 x 1.25 mm 
ALTERNATOR 45 En kem, 
CONNECTOR Г 


ALTERNATOR 


MOUNTING NUT BELT 


8x 1.25 mm 
CONNECTOR VACUUM TUBE TERMINAL ADJUSTING 22 М.т (2.2 kg-m, 


BOLT 16 Ib-ft) (cont'd) 
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Timing Belt and Timing Balancer Belt 


Replacement (cont'd) 


6. Remove the cylinder head cover. 
7. Remove the middle cover. 


8. Remove the side engine mount. 


12 x 1.25 mm 
55 N-m (5.5 kg-m, 
40 Ib-ft) SIDE ENGINE 


12x 1.25 mm 
65 N-m (6.5 kg-m, 
47 Ib-ft) 


9. Remove the dipstick and the pipe 


DIPSTICK/ 
PIPE 


p E 


Replace. 


10. Remove the crankshaft bolt and the pulley. 
Remove the two rear bolts from the center beam to 
allow the engine to drop down and give clearance to 
remove the lower cover. 


11. Remove the adjuster rubber seal. Do not loosen the 
adjusting nut. 


12. Remove the lower cover. 
13. Loosen the adjusting nut. Push on the pulley to remove 


tension from the timing balancer belt, then tighten the 
adjusting nut. 


14. Remove the timing balancer belt. 
15. Remove the timing belt. 


16. Remove the auto-tensioner. 
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CYLINDER HEAD 
COVER 


RUBBER SEAL 
Replace when damaged 


RUBBER SEAL 
Replace when damaged 


or deteriorated. 
TIMING BELT 


Inspection, page 6-108 


6 x 1.0 mm 
12 Nm (1.2 kg-m, 9 Ib-ft) 


MIDDLE COVER 


TIMING BALANCER BELT 
Inspection, page 6-108 


ADJUSTING NUT E: 
10 x 1.25 mm 

45 N-m (4.5 kg-m, 

33 Ib-ft) 


RUBBER SEAL 
Replace when damaged 
or deleriorated. 


PULLEY BOLT 
14x 1.25 mm 


Ame 220 М.т (22.0 kg-m, 159 Ib-ft) 


AUTO-TENSIONER 


RUBBER SEAL 
Replace when 
damaged or 
deteriorated. 


12 М-т (1.2 kg-m, 


ЕГЕН CRANKSHAFT PULLEY 


Remove any oil. 
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Timing Belt and Timing Balancer Belt 


Replacement (cont'd) 


17. Install the timing belt in the reverse order of removal. 
— Before installing the timing belt, position the crank- 
shaft and camshaft pulleys as shown 


"#7 MARKS 


TDC MARKS 


POINTER ON THE OIL PUMP HOUSING 


TDC KEY 
i MARK 


А в. Нон the auto-tensioner with the maintenance bolt 
-\ pointing up. Loosen and remove the maintenance bolt. 


NOTE: Handle the auto-tensioner carefully so the 
oil inside does not spill or leak. Replenish the auto- 
tensioner with oil if any spills or leaks. The total 
capacity is 8 cc (1/4 fl oz). 


19. Clamp the boss of the auto-tensioner in a vise. Use 
pieces of wood or a cloth to protect the boss. 


NOTE: Do not grip the housing of the auto-tensioner. 


20. insert a flat blade screwdriver into the maintenance 
hole. Place the stopper (P/N 14540-P13-003) on the 
auto-tensioner while turning the screwdriver clock- 
wise to compress the bottom. 


NOTE: Take care not to damage the threads or the 
gasket contact surface with the screwdriver. 


MAINTENANCE 
FLAT BLADE BOLT 
SCREWDRIVER 
GASKET 
STOPPER Replace. 


P/N 14540-P13-003 


V4 AUTO-TENSIONER 


21. Remove the screwdriver and reinstall the maintenance 
bolt. 


NOTE: Be sure to use a new gasket. 


«би 


Вер!асе. 


MAINTENANCE 
BOLT 

B Мп (0.8 kg-m, 
6 lb-ft) 


22. Make sure no oil is leaking around the maintenance 
bolt. Install the auto-tensioner on the engine. 


NOTE: Make sure the stopper stays in place. 


STOPPER 
P/N 14540-P13-003 


AUTO-TENSIONER 22 N-m (2.2 kg-m, 


16 Ib-ft) 
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23. Remove the stopper. 26. Align the rear balancer shaft pulley by using a 6 x 100 
mm bolt or equivalent as an alignment tool. 
ADJUSTER Scribe a line 74 mm (2.9 in} from the end of the bolt. 
Insert the bolt into the maintenance hole to the scribed 
line. 


27. Loosen the adjusting nut and verify that the timing 
balancer belt adjuster moves freely. 


28. Install the timing balancer belt. Remove the 6 x 100 
mm bolt from the rear balancer shaft. 


29. Turn the crankshaft pulley about one turn, then tighten 
the adjusting nut to the specified torque. 


STOPPER 
AUTO-TENSIONER P/N 14540-P13-003 NOTE: Both belt adjusters are spring-loaded to 
properly tension the belts. Do not apply any extra pres- 
24. Make sure the crankshaft is positioned with the No. 1 sure to the pulleys or tensioners while performing the 
cylinder at TDC. adjustment. 
25. Align the groove on the front balancer shaft pulley with REAR BALANCER SHAFT 


the pointer on the oil pump housing as shown. 


74 mm (2.9 in) 


| 6х 100 mm BOLT 


MAINTENANCE 
HOLE 


WASHER 


MARK Replace. 
MAINTENANCE 12 mm SEALING BOLT 
REAR BALANCER HOLE 30 N-m (3.0 kg-m, 22Ib-ft) 
SHAFT NOTE: Tighten the bolt after 
installing the belt. 
FRONT TIMING BALANCER 


BELT DRIVEN PULLEY 


Align the groove of the 
front driven pulley with 
the pointer on the oil 
pump housing. 


REAR TIMING BALANCER BELT 
DRIVEN PULLEY 


DRIVE PULLEY 
Set the crankshaft at TOC. (cont'd) 
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Timing Belt and Timing Balancer Belt 


Replacement (cont'd) 


30. Install the lower cover. 32. Install the middle cover. 


31. Install a rubber seal around the adjusting nut. Do not 33. Install the crankshaft pulley. 
loosen the nut. 
34. Coat the threads and seating face of the pulley bolt 
with engine oil. Install and tighten to the specified 
torque. 


Specified torque: 220 N-m (22.0 kg-m, 159 Ib-ft) 


6 x 1.0 mm 
MIDDLE COVER 12 N-m (1.2 kg-m, 9 Ib-ft) 


LOWER COVER 


ZI э ADJUSTING NUT 

Rete when = 10 x 1.25 тт 
т (4.5 kg-m, 33 tb-ft 
damaged or deteriorated. 45 N-m ( g-m, 33 ) 


RUBBER SEAL 
Replace when damaged 
or deteriorated. 


PULLEY BOLT 

14x 1.25 mm 

220 N-m (22.0 kg-m, 159 Ib-ft) 
Apply engine oil to the 

bolt threads, but not 

to the surface that 

contacts the washer. 


POWER STEERING PUMP BELT 
Adjustment, section 17 


ALTERNATOR BELT 
Adjustment, section 23 


6х 1.0 mm 
12 N-m (1.2 kg-m, 9 lb-ft) 


CRANKSHAFT 
PULLEY 
Remove any oil. 
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Valve Clearance 
Adjustment 


NOTE: 

* Valves should be adjusted cold when the cylinder head 
temperature is less than 100°F (38°C). 

* After adjusting, retorque the crankshaft pulley bolt to 
220 N-m (22.0 kg-m, 159 Ib-ft). 


1. Remove the cylinder head cover. 


INTAKE 


EXHAUST 


Set No.1 piston at TDC. “%” marks on the pulleys 
should be at top, and TDC grooves on the pulleys 
should align with cylinder heads surface. 


Number 1 piston at TDC: 


"4" MARKS 


TDC MARKS 
Align the marks 
on the pulleys 


Adjust valves on No.1 cylinder. 


Valve Clearance: 
Intake: 0.15--0.19 mm (0.006—0.007 in) 
Exhaust: 0.17--0.21 mm (0.007—0.008 іп) 


Loosen locknut and turn adjusting screw until feeler 
gauge slides back and forth with slight amount of drag. 


TAPPET ADJUSTER 
07МАА-РВ70110 


LOCK NUTS TAPPET LOCKNUT 
20 N-m (2.0 kg-m, WRENCH 
14 lb-ft) 07MAA-PR70120 


Tighten the locknut and check clearance again. Repeat 
adjustment if necessary. 


FEELER GAUGE 


(сопа) 
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Valve Clearance 
Adjustment (cont'd) 


6. Rotate crankshaft 180° counterclockwise (camshaft 8. Rotate crankshaft 180° counterclockwise to bring 
pulleys turns 90°). The “Ж” marks should be at ex- No. 2 piston to ТОС. The “Ф” marks should be at in- 
haust side. Adjust valves on No.3 cylinder. take side. Adjust valves on No. 2 cylinder. 


Number 3 piston at TDC: Number 2 piston at TDC: 


"4" MARKS 


i "1" MARKS 


7. Rotate crankshaft 180? counterclockwise to bring 
| No. 4 piston to TDC. The TDC grooves are once again 
id aligned. Adjust valves on No. 4 cylinder. 


Number 4 piston at TDC: 


1 “t” MARKS 
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Engine Block 


End Play... cce ЫЗЫНДА a 7-7 
Main Bearings 

Clearance ..........2... 7-8 

Selection ..........s.ccssssssscesssssssscsassveasseceeevssssseseraveeees 7-9 
Connecting Rod Bearings 

Clearance 

Selection 
Crankshaft, Balancer Shafts and Pistons 

Removal 
Crankshaft 

Inspection 
Pistons 

Inspection 

Installation .... 
Cylinder Block 

Inspection .................... 

Bore Honing (H23A1, H22A1 engines) ... 

Bore Honing (Ғ22А1 engine) ............................... 
Piston Pins 

Removal 

Installation .... 

Inspection ............лм.о002.. 
Connecting Rods 

Selection oo... eesscesssssssssssessesssscscstssvsesaserssnsees 7-20 


Ring-to-Groove Clearance ... 

Аідптепї SRM 
Crankshaft Oil Seal 

Installation .....22.2...222 ы. 7-25 
Crankshaft and Balancer Shaft Oil Seal 

Installation (engine removal is not required) .... 7-30 
Crankshaft and balancer shafts 


Instiation e cue дыны; 7-26 
Balancer Shafts 
Inspection ...............2.2 2... 7-31 


Special Tools 


а 


| Ref. No. Tool Number Description Oty Page Reference 
(0) 07GAF — PH60300 Piston Pin Base Insert 1 7-19, 20 
Ф 07GAF — РН70100 Pilot Collar 1 7-19, 20 
® 07GAF — SE00200 Hub Assembly Guide Attachment 1 7-30 
(à O7HAF — PL20102 Piston Base Head 1 7-19, 20 
® 07LAD — PT3010A Seal Driver 1 7-30 
© O7LAF — РУ00100 or Ring Gear Holder 1 7-7 
07924 — PD20003 
Ф 07746 — 0030300 Attachment, 30 mm 1.0. 1 7-30 
07749 — 0010000 Driver 1 7-25, 30 
07948 — 5В00101 Driver Attachment 1 7-25, 30 
@ 07973 — PE00310 Piston Pin Driver Shaft 1 7-19, 20 
! 4) 07973 — PE00320 Piston Pin Driver Head 1 7-19, 20 
КЕЈ] 07973 — 6570500 Piston Base 1 7-19, 20 
L 4% 07973 -- 6570600 Piston Base Spring 1 7-19, 20 1 
| mp o © | 
| ©% 
| 5% 
Ф Ф 


hd 
Illustrated Index 


7 В Lubricate all internal parts with engine oil during reassembly. 


6x1.0mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 
OIL PAN 


| Ой. SCREEN | 


6х1.0тт 
12 Nem (1.2 kg-m, 9 Ib-ft) 


GASKET 
Replace. 


6x 1.0 mm 
12 Nem (1.2 kg-m, 9 lb-ft) 


GASKET 
Replace. BAFFLE PLATE 
с-з) 
11x 1.5 mm BEARING CAP 
75 N-m (7.5 kg-m, BRIDGE 
54 Ib-ft) | 
Apply engine oil to the bolt 


threads. 

NOTE: 

After torquing each cap, 
turn crankshaft to check 
for binding. 


DOWEL PIN 
mi 


TORQUE CONVERTER 
COVER (A/T) 


MAIN BEARING 


CAPS 12x 10 mm 
75 N«m (7.5 kg-m, 
54 Ib-ft) 
с> қ Torque sequence, 
DOWEL PINS SAN 69 page 7-7 
4 ў 5% WASHER 
N WM 
NN DRIVE PLATE (A/T) 


95%. 


Check for cracks. 


. 


CLUTCH COVER 
(M/T) 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 
9 Ib-ft) 


CYLINDER M di қ 


FLYWHEEL (М/Т) 12x 1.0 mm 
105 Nem (10.5 kg-m, 76 Ib-ft) 


Torque sequence, page 7-7 


(cont'd) 
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Illustrated Index 
(cont'd) 


7 ü Lubricate all internal parts with engine oil during reassembly. CRANKSHAFT 
End play, page 7-7 
Runout, Taper and 
NOTE: Out-of-Round, page 7-15 
e Apply liquid gasket to the mating surfaces of the right Installation, page 7-26 
side cover and oil pump case before installing them. 


€ Use liquid gasket, part No. 08718 — 0001. 


MAIN BEARINGS 

Oil clearance, page 7-8 

Selection, page 7-9 

NOTE: New main bearings must 
be selected by matching crank and 
block identification markings. 


BALANCER THRUST WASHERS 

GEAR CASE Grooved sides face outward. 

NOTE: Thrust washer thickness 

is fixed and must not be changed CRANKSHAFT OIL SEAL 


8x 125 mm by grinding or shimming. Installation, pages 7-25 and 30 
25 N-m (2.5 kg-m, 
18 Ib-ft) O-RINGS 


Replace. 


CRANKSHAFT OIL SEAL 
Installation, pages 7-30 and 8-11 
Replace. 
THRUST WASHER 
RIGHT SIDE COVER 
Apply liquid gasket to 
BALANCER DRIVEN block mating surface. 
GEAR 
6x 1.0 mm 
12 Nem (1.2 kg-m, 
© э-н} 
Apply liquid gasket to 
ОҢ PUMP the bolt threads. 
8x1.25 mm See page 8-9 
25 Nem 12.5 kg-m, Apply liquid gasket 
18 Ib-ft) 6х 1.0 mm to block mating surface. 
e^ 12 Nem (1.2 kg-m, 9 16-90) 
Apply liquid gasket to 
the bolt threads. 
8x1.25 mm BALANCER SHAFT OIL SEAL 
30 N-m (3.0 kg-m, Installation, pages 7-30 and 8-11 
22 lb-ft) Replace. 


TIMING BALANCER BELT 
DRIVEN PULLEY 


REAR BALANCER SHAFT 
End play, page 7-31 

Runout, Taper and 
Out-of-Round, pages 7-31, 32 
Installation, page 7-26 


RETAINER 
NOTE: Retainer thickness is fixed 
and must not be changed by 

grinding or shimming. 


6х 1.0 mm 
20 N-m (2.0 kg-m, 
14 lb-ft) 
FRONT BALANCER 
SHAFT 


OIL JET BOLT 
40 N-m (4.0 kg-m, 29 lb-ft) 
Inspection, page 8-8 


H22A1 engine: 


BALANCER SHAFT 
BEARINGS i 
Inspection, page 7-31 ! 


OIL JET 


Handle the nozzle with 
care. Do not damage or 
deformed. 

Inspection, page 8-8 


RIGHT BREATHER 
COVER 


(cont'd) 


Illustrated Index 
(сопҒа) 


2 В Lubricate ail internal parts with engine oil during reassembly. 
PISTON INSTALLATION DIRECTION 
NOTE: New rod bearings must be selected by matching 


connecting rod and crankshaft identification markings 
(pages 7-10, 11). 


EXHAUST 


PISTON RINGS 

Replacement, page 7-23 ——— — —** 
Measurement, pages 7-22, 23 

Alignment, page 7-24 


INTAKE 


PISTON 
Removal, page 7-12 
Measurement, page 7-16 
NOTE: To maintain proper clearance, 
match the letter on the piston top with 
the letter for each cylinder stamped on 
the block. 
On the piston top On the block 
No letter -4------ А or! 
В ——————— Borl 


PISTON PIN 
Removal, page 7-19 ———4$ — 
Installation page 7-20 


Inspection, page 7-21 


CONNECTING ВОО 
End play, page 7-7 
Selection, page 7-20 

Small end measurement, page 7-21 


LL flle 


ENGINE BLOCK 

Cylinder bore inspection, page 7-17 
Warpage inspection, page 7-17 
Cylinder bore honing, pages 7-18, 19 
Inspect top of each cylinder bore 

for carbon build-up or ridge before 
removing piston. 

Remove ridge if necessary, page 7-14 


CONNECTING ROD 
BEARINGS 
Clearance, page 7-10 
Selection, page 7-11 


CONNECTING ROD BEARING CAP 
Installation, page 7-26 
NOTE: Install cap so the bearing recess is 


on the same side as the recess in the rod. CYLINDER BORE SIZES 


(A or l, B or 1i) 

NOTE: To maintain proper piston 

clearance, match these letters with 

the letters on the pistons. The letters 

on the block read from left to right, 

No. 1 through No. 4 cylinders. 

On the block On the piston top 
А or | — — — — No letter 
Вог —— B 


CONNECTING ROD NUT. 

9x0.75 mm NEL 
j 47 Мт (4.7 kg-m, 34 Ib-ft) 
1 After torquing each bearing cap, 

rotate crankshaft to check for 

binding. No. 1 No.4 
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Flywheel and Drive Plate 


Replacement 


Manual Transmission: 


Remove the eight flywheel bolts, then separate the fly- 
wheel from the crankshaft flange. After installation, 
tighten the bolts in the sequence shown. 


RING GEAR HOLDER 
07LAB — РУ00100 
or 07924 — PD20003 


RING GEAR HOLDER ENGINE 
07LAB — PV00100 
or 07924 — PD20003 


RING GEAR 
Inspect ring gear 
teeth for wear or damage. 


12x 1.0 mm 
105 Nem (10.5 kg-m, 76 Ib-ft) 


Automatic Transmission: 


Remove the eight drive plate bolts, then separate the 
drive plate from the crankshaft flange. After installation, 
tighten the bolts in the sequence shown. 


75 N-m (7.5 kg-m, 
54 Ib-ft) 


Connecting Rod and 
Crankshaft 


ie 


End Play 


Connecting Rod End Play: 
Standard (New): 0.15 — 0.30 mm 
(0.006 — 0.012 in) 


Service Limit: 0.40 mm (0.016 in) 


CONNECTING ROD CRANKSHAFT 


ө If out-of-tolerance, install а new connecting rod. 
e If still out-of-tolerance, replace the crankshaft (pages 
7-11 and 7-26). 


Push the crankshaft firmly away from the dial indicator, 
and zero the dial against the end of the crankshaft. Then 
pull the crankshaft firmly back toward the indicator; dial 
reading should not exceed service limit. ‘ 


SCREWDRIVER 


Crankshaft End Play: 

Standard (New): 0.10 — 0.35 mm 
(0.004 — 0.014 in) 
0.45 mm (0.018 in) 


Service Limit: 


* If end play is excessive than the service limit, inspect 
the thrust washers and thrust surface on the crank- 
shaft. Replace parts as necessary. 


NOTE: Thrust washer thickness is fixed and must not be 
changed either by grinding or shimming. 

Thrust washers are installed with grooved sides facing 
outward. 
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Main Bearings 
т Clearance 


To check main bearing-to-journal oil clearance, 
remove the main caps and bearing halves. 


Clean each main journal and bearing half with a 
clean shop towel. 


Place one strip of plastigage across each main jour- 
nal. 


NOTE: If the engine is still in the car when you bolt 
the main cap down to check clearance, the weight 
of the crankshaft and flywheel will flatten the plasti- 
gage further than just the torque on the cap bolt, 
and give you an incorrect reading. For an accurate 
reading, support the crank with a jack under the 
counterweights and check only one bearing at a 
time. 


Reinstall the bearings and caps, then torque the 
bolts. 


75 Nem (7.5 kg-m, 54 Ib-ft) 


NOTE: Do not rotate the crankshaft during inspec- 
tion. 


Remove the cap and bearings again, and measure 
the widest part of the plastigage. 


Main Bearing-to-Journal Oil Clearance: 
Standard (New): 
No. 1,2: 0.021 — 0.045 mm 
(0.0008 — 0.0018 in) 
Service Limit: 0.050 mm (0.0020 in) 
No. 3 0.025 — 0.049 mm 
(0.0010 — 0.0019 in) 
Service Limit: 0.055 mm (0.0022 in) 
No.4 0.013 — 0.037 mm 
(0.0005 — 0.0015 in) 
Service Limit: 0.050 mm (0.0020 in) 
No. 5 0.009 — 0.033 mm 
(0.0004 — 0.0013 in) 
Service Limit: 0.040 mm (0.0016 in) 


PLASTIGAGE STRIP 


If the plastigage measures too wide or too narrow, 
(remove the engine if it's still in the car), remove 
the crankshaft, and remove the upper half of the 
bearing. Install a new, complete bearing with the 
same color code (select the color as shown on the 
next page), and recheck the clearance. 


CAUTION: Do not file, shim, or scrape the bearings 
or the caps to adjust clearance. 


If the plastigage shows the clearance is still incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check again. 


NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crankshaft and start over. 


Selection 


CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 
vent or detergent. 


Crankshaft Bore Code Location 
(Numbers, Letters or Bars} 


Numbers or Letters or Bars have been stamped on the 
end of the block as a code for the size of each of the 5 
main journal bores. 

Use them, and the numbers stamped on the crankshaft 
(codes for main journal size), to choose the correct bear- 


No. 1 JOURNAL 
(PULLEY END) 


Bearing Design 


No. 5 JOURNAL 
{FLYWHEEL END) 


PROJECTION 


Bearing Identification ~ Larger crank bore 


Color code is on the 1 оғАогі | 2оғВоғи |3 orC or nt 14 or Dor 
edge of the bearing. 


-----»- Smaller bearing (Thicker) 


Pink Pink/ Yellow. Yellow/ 
Yellow Green 


Pinks Yellow Yellow/ Green 
Yellow Green 


Yellow Yellow/ Green 
Green 


дені Yellow! | Green | Green/ 
Green Brown 
| 


5 or mt Green Green/ Brown Brown/ 
Brown Black 


6 or um Greeny | Brown | Browns | Black 
B Brown Black 


Smaller Smaller 
main bearing 
journal (Thicker) 


NOTE: When using bearing halves of 
different colors, it does not matter 
which color is used in the top or bottom. 


Main Journal Code Locations 
(Numbers or Bars) 


H22A1 engine: 


Main Journal Code Locations (Numbers or Bars) 


H23A1, F22A1 engines: 
The Main Journal Codes are stamped in one of the fol- 
lowing locations. 


Main Journal Code Locations (Numbers or Bars) 


Main Journal Code Locations (Numbers or Bars) 


No. 5 JOURNAL 
(FLY WHEEL END) 


No. 1 JOURNAL 
(PULLEY END) 


No. 1 CRANK WEB 
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Connecting Rod Bearings 
Clearance 


Remove the connecting rod cap and bearing half. 


Clean the crankshaft rod journal and bearing half 
with a clean shop towel. 


Place plastigage across the rod journal. 


Reinstall the bearing half and cap, and torque the 
nuts to: 


47 Мет (4.7 kg-m, 34 Ib-ft) 


NOTE: Do not rotate the crankshaft during inspec- 
tion. 


Remove the rod cap and bearing half and meassure 
the widest part of the plastigage. 


Connecting Rod Bearing-to-Journal Oil Clearance: 
F22A1 engine: 
Standard (New): 0.021 — 0.049 mm 
(0.0008 — 0.0019 in) 
Service Limit: 0.05 mm (0.002 in) 
H23A1, H22A1 engines: 
Standard (New): 0.027 — 0.055 mm 
{0.0011 — 0.0022 in) 
Service Limit: 0.06 mm (0.002 in) 


PLASTIGAGE STRIP 
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If the plastigage measures too wide or too narrow, 
remove the upper half of the bearing, install a new, 
complete bearing with the same color code (select 
the color as shown on the next page), and recheck 
the clearance. 


CAUTION: Do not file, shim, or scrape the bearings 
or the caps to adjust clearance. 4 


If the plastigage shows the clearance is stil! incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check clear- 
ance again. 


NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crankshaft and start over. 


Selection 


CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 
vent or detergent. 


Connecting Rod Journal Code Locations 
(Numbers or Bars) 


Numbers or Bars have been stamped on the side of 
each connecting rod as a code for the size of the big 
end. Use it, and the letters or bars stamped on the crank 
(codes for rod journal size), to choose the correct bear- 
ings. 


Half of number or bar 

is stamped on bearing cap 
and the other half is 
stamped on rod 


Bearing Design 


PROJECTION 


COLOR 


Bearing Identification ----------р- Larger big end bore 


Color code is on the 
edge of the bearing. orl 20ги 3orul 4or uil 
=> Smaller bearing (Thicker) 

Aor! | Red Pink Yellow Green 
Boril Pink Yeliow Green Brown 
Cor Yellow Green Brown Black 
Dor uil Green Brown Black Blue 

Smaller Smaller 

rod bearing 

journal (Thicker) 


Connecting Rod Journal Code Locations 
(Letters or Bars) 


H22A1 engine: 


Connecting Rod Journal Code Locations (Letters or Bars) 


H23A1, F22A1 engines: 
The Connecting Rod Journal Codes are stamped in one 
of the following locations. > 


Connecting Rod Journal Code Locations (Letters or Bars) 


Connecting Rod Journal Code Locations (Letters or Bars) 


No. 5 JOURNAL 
(FLYWHEEL END) 


No. 1 JOURNAL 
{PULLEY END} 


No. 1 CRANK WEB 
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Crankshaft, Balancer Shafts and Pistons 


Removal 


1. Remove the right side cover. 


DOWEL PIN 


RIGHT SIDE COVER 


2. Remove the balancer gear case. 


DOWEL PIN 


8x 1.25 mm 
25 N-m (2.5 kg-m, 18 Ib-ft) 


BALANCER 
GEAR CASE 


DOWEL PIN 


ANP 


Apply engine oil. 
Replace. 


3. Remove the front balancer driven pulley as shown. 


BALANCER 
DRIVEN PULLEY 


MAINTENANCE HOLE 


4. Align the bolt hole and the balancer shaft hole, then 
insert a 6 x 100 mm bolt to hold the rear balancer 
shaft. 


5. Remove the bolt and the balancer driven gear. 


REAR BALANCER 
SHAFT à 


SEALING BOLT 


REAR BALANCER SHAFT 
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6. Remove the oil screen and the oil pump. 8. Remove the bolts and the bearing cap bridge, then 
remove the bearing caps. 

7. Remove the baffle plate. 
CAUTION: To prevent warpage, unscrew the bolts 
in sequence 1/3 turn at a time; repeat the sequence 
until all bolts are loosened. 


OIL SCREEN BAFFLE PLATE 


MAIN BEARING CAP BOLTS LOOSENING SEQUENCE 


GASKET 
Replace. 


DOWEL PIN 
Ой PUMP 
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Crankshaft, Balancer Shafts and Pistons 


Removal (сопа) 


. Turn the crankshaft so No. 2 and 3 crankpins are at 
the top. 


. Remove the rod caps/bearings and main caps/bear- 
ings. Keep all caps/bearings in order. 


. Lift the crankshaft out of the engine, being careful 
not to damage journals. 


CRANKSHAFT 


12. Remove the bolts and the retainer, then remove the 
front balancer shaft and the rear balancer shaft. 


REAR BALANCER 
SHAFT 


FRONT BALANCER 
SHAFT 


RETAINER 
. Remove the upper bearing halves from the connect- 


ing rods and set them aside with their respective 
caps. 


. Reinstall the main caps and bearings on the engine 
in proper order. 


4 
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15. If you can feel a ridge of metal or hard carbon 


around the top of each cylinder, remove it with a 
ridge reamer. Follow the reamer manufacturer's 
instructions. 


CAUTION: If the ridge is not removed, it may dam- 
age the pistons as they are pushed out. 


RIDGE REAMER 


. Use the wooden handle of a hammer to drive the 


pistons out. 


CAUTION: 
е Take care not to damage the contact surface of 
the metal gasket. 


ө When removing the piston/connecting rod take 
care not to hit the oil jet (H22A1 engine only). 
If the oil jet nozzle is damaged or deformed, re- 
place the oil jet assembly (H22A1 engine only, 
page 8-8). 


HAMMER HANDLE 


PISTON 


. Reinstall the connecting rod bearings and caps after 


removing each piston/connecting rod assembly. 


. Mark each piston/connecting rod assembly with its 


cylinder number to avoid mixup on reassembly. 


NOTE: The existing number on the connecting rod 
does not indicate its position in the engine, it indi- 
cates the rod bore size. 


ғ 
Crankshaft ica, 


Inspection 


© Clean the crankshaft oil passages with pipe Out-of-Round and Taper 
Cleaners or a suitable brush. 
е Check (һе keyway and threads. @ Measure out-of-round at the middle of each rod 
and main journal in two places. 
Alignment € The difference between measurements on each 
journal must not be more than the service limit. 
* Measure runout on all main journals to make 
sure the crank is not bent. Journal Out-of-Round: 
* The difference between measurements on each Standard (New): 0.005 mm (0.0002 in) 
journal must not be more than the service limit. Service Limit: 0.006 mm (0.0002 in) 


Crankshaft Total Indicated Runout: 
Standard (New): 0.03 mm (0.001 in} 
Service Limit: 0.04 mm (0.002 іп) o 


DIAL INDICATOR 
Rotate crankshaft two 
complete revolutions. 
Measure in two 


places at middle. 


Measure taper 


Support with lathe- 
upp: ith lathe: near edges. 


type tool or V-blocks. 


* Measure taper at the edge of each rod and main 
journal. 

* The difference between measurements on each 
journal must not be more than the service limit. 


Journal Taper: 
Standard (New): 0.005 mm (0.0002 in) max. 
Service Limit: 0.006 mm (0.0002 in) 
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Pistons 


Inspection 


Check the piston for distortion or cracks. 


NOTE: If the cylinder is bored, an oversized piston 
must be used. 


Measure the piston diameter at a point F22A1: 21 mm 
(0.8 in), H23A1, H22A1: 15 mm (0.6 in) from the bottom 
of the skirt. 


NOTE: There are two standard-size pistons (Мо 
Letter (A) or B). The letter is stamped on the top of 
the piston. There letters are also stamped on the 
block as cylinder bore sizes. 


Piston Diameter: 
F22A1 engine: 
Standard (New): 
No Letter (A): 84.980 — 84.990 mm 
(3.3457 — 3.3461 in) 
B: 84.970 — 84.980 mm 
(3.3453 — 3.3457 in} 
Service Limit: 
No Letter (А): 84.970 mm (3.3453 іп) 
B: 84.960 mm (3.3449 іп) 


H23A1, H22A1 engines: 
Standard (New): 
No Letter (А); 86.990 — 87.003 mm 
(3.4248 — 3.4253 in) 
B: 86.980 — 86.993 mm 
(3.4244 — 3.4249 іп) 
Service Limit: 
No Letter (А): 86.980 mm (3.4244 іп) 
B: 86.970 mm (3.4240 in) 


F22A1 engine: SKIRT 


21 mm (0.8 in) DIAMETER 


H23A1, H22A1 engines: 
15 mm (0.6 in) 
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Calculate the difference between cylinder bore 
diameter on (page 7-17) and piston diameter. 


Piston-to-Cylinder Clearance: 

F22A1 engine: 

Standard (New): 0.020 — 0.040 mm 
(0.0008 — 0.0016 in) 

Service Limit: 0.05 mm (0.002 in) 


H23A1, H22A1 engines: 

Standard (New): 0.007 — 0.030 mm 
(0.0003 — 0.0012 in) 

Service Limit: 0.04 mm (0.002 in) 


TE 


PISTON-TO-CYLINDER 
CLEARANCE 


= 


If the clearance is near or exceeds the service limit, 
inspect the piston and cylinder block for excessive 
wear. 


Oversize Piston Diameter: 

F22A1 engine: 

0.25: 85.230 — 85.240 mm (3.3555 — 3.3559 in) 
0.50: 85.480 — 85.490 mm {3.3653 — 3.3657 in) 


H23A1, H22A1 engines: 
0.25: 87.230 — 87.243 mm (3.4342 — 3.4348 in) 


Check the piston pin-to-piston clearance. Coat the 
piston pin with engine oil. It should then be possi- 
ble to push the piston pin into the piston hole with 
thumb pressure. 


Piston Pin-to Piston Ciearance: 

F22A1 engine: 

Standard (New): 0.012 — 0.024 mm 
(0.0005— 0.0009 іп) 


H23A1, H22A1 engines: 
Standard (New): 0.012 — 0.026 mm 
(0.0005— 0.0010 іп) 


ғ 
Cylinder Block ies 


Inspection 


1. Measure wear and taper in direction X and Y at Bore Taper: 
three levels in each cylinder as shown. Limit: (Difference between first and third 
6 mm (0.2 in) measurement) 0.05 mm (0.002 in) 


y 


SS 


First Іі measurements іп any cylinder are beyond 

Measurement Oversize Bore Service Limit, repiace the block. 

Second € if the block is to be rebored, refer to Piston 

Measurement Clearance Inspection (page 7-16) after reboring. 

Third 

Measurement NOTE: Scored or scratched cylinder bores must be 
honed. 


F22A1 engine: 0.50 mm (0.020 in) 
H23A1, H22A1 engines: 0.25 mm (0.010 in) 


Check the top of the block for warpage. 
Measure along the edges and across the center as 
Shown. 


SURFACES TO BE MEASURED 
CYLINDER BORE SIZES 


Г 
(A or |, B or il) ДІ 
Read the letters from left-to-right as SS ju \ 
for No. 1 through No. 4 cylinders. UENEN. = 
à BS FRO E 


Engine Block Warpage: 
Standard (New): below 0.07 mm (0.003 in) 
Cylinder Bore Size: Service Limit: 0.10 mm (0.004 in) 
F22A1 engine: 
Standard (New): PRECISION STRAIGHT EDGE 
A or I: 85.010 — 85.020 mm (3.3468 — 3.3472 in) 
B or tl: 85.000 — 85.010 mm (3.3465 — 3.3468 in) 
Service Limit: 85.070 mm (3.3492 in) 
H23A1, H22A1 engines: 
Standard (New): 
A or I: 87.010 — 87.020 mm (3.4256 — 3.4260 in) 
B or il: 87.000 — 87.010 mm (3.4252 — 3.4256 іп) 
Service Limit: 87.070 mm (3.4279 in) 


Oversize: 

F22A1 engine: 

0.25: 85.250 — 85.260 mm (3.3563 — 3.3569 in) 
0.50: 85.500 — 85.510 mm (3.3661 — 3.3665 in) 
H23A1, H22A1 engines: 

0.25: 87.260 mm (3.4354 in) 
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Cylinder Block 


Bore Honing (H23A1, H22A1 engines) 


CAUTION: This cylinder liner uses FRM (Fiber 
Reinforced Metal). Hone only as directed below. 


1. 


Measure cylinder bores as shown on page 7-16. 
If the block is to be reused, hone the cylinders and 
remeasure the bores. 


To hone cylinder bores: 
Use only a rigid hone. 
Honing stone: GC — 600 — J or finer stone 
(for nonferrous metals) 
200 — 300 kPa 
(2—3 kg-cm?, 28 — 43 psi) 
Honing rpm: 45 — 50 rpm 
Honing thickness: Less than 0.02 mm (0.0008 in) 
Do not hone more than 
20 cycles 
Honing lubricant: Oil type 
Roughness of 
finished surfaces: VV V or 1.25 
Honing pattern: 60 degree cross-hatch 


Pressure: 


CAUTION: Clean the honing stone every 5 cycles. 
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When honing is complete, thoroughly clean the 
cylinder block of ail metal particles. Wash the cylin- 
der bores with hot soapy water, then dry and oil 
immediately to prevent rusting. 


NOTE: Never use solvent, it will only redistribute 
the grit on the cylinder walls. 


if scoring or scratches are still present in cylinder 
bores after horning to service limit, rebore the cylin- 
der block. 

NOTE: Some light vertical scoring and scratching is 


acceptable if it is not deep enough to catch your fin- 
gernail and does not run the full length of the bore. 


CYLINDER BLOCK 


CYLINDER HONE 


h d 
Piston Pins ie 


Bore Honing (F22A1 engine) Removal 


Measure cylinder bores as shown on page 7-16. Assembie the Piston Pin Tools as shown. 
If the block is to be reused, hone the cylinders and 
remeasure the bores. PISTON BASE HEAD 
07HAF — PL20102 

Hone cylinder bores with honing oil and a fine (400 


Н n PISTON PIN BASE INSERT 
grit) stone in a 60 degree cross-hatch pattern. 


M- 07GAF — PH60300 
PISTON BASE SPRING 
07973 — 6570600 


NOTE: 

e Use only a rigid hone with 400 grit or finer stone 
such as Sunnen, Ammco, or equivalent. 

* Do not use stones that are worn or broken. 


+ 


PISTON BASE 
07973 — 6570500 |_| 


%, 
(9 
(9 
9% 
Ay 


У 
У, 
+. 
её, 
л, 


2. Adjust the length A of the piston pin driver. 
А: 51.5 mm (2.03 in) 

When honing is complete, thoroughly clean the 

engine block of atl metal particles. Wash the cylin- 

der bores with hot soapy water, then dry and oil 

immediately to prevent rusting. 


PISTON PIN DRIVER HEAD 
07973 — PE00320 


NOTE: Never use solvent, it will only redistribute 
the grit on the cylinder walls. 


If scoring or scratches are still present in cylinder 
bores after honing to the service limit, rebore the 
cylinder block. 


PISTON PIN DRIVER SHAFT 
07973 — 10 
NOTE: Some light vertical scoring and scratching is 
acceptable if it is not deep enough to catch your fin- “ 
gernail and does not run the full length of the bore. E> TRAE = piano 

Embossed mark facing up. 
CYLINDER BLOCK 


CYLINDER HONE 


NOTE: Use a hydraulic press. 
When pressing pin in or out, 
make sure that the recessed 
portion of the piston aligns 
with the lips on the collar. 


NOTE: 

* After honing, clean the cylinder thoroughly with 
soapy water. 

* Only a scored or scratched cylinder bore must be 
honed. 


3. Place the piston on the piston base and press the 
pin out with a hydraulic press. 
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Connecting Rods 
Selection 


Each rod falls into one of four tolerance ranges (from 0 
to 0.024 mm (0.0009 in), in 0.006 mm (0.0002 іп) incre- 
ments) depending on the size of its big end bore. it's 
then stamped with a number or bar (1, 2, 3, or 4/, il, ul, 
or ші) indicating the range. 

You may find any combination of 1, 2, 3, or 4/1, il, 11, ог 
ml in any engine. 


Normal Bore Size: 51.0 mm (2.01 in) 


NOTE: 

e Reference numbers or bars are for big end bore 
size and do not indicate the position of the rod in 
the engine. 

e Inspect connecting rod for cracks and heat dam- 
age. 


CONNECTING ROD BORE 
REFERENCE NUMBER or BAR 
Half of number is stamped on 
bearing cap, the other half on 
connecting rod. 


Inspect bolts 
and nuts for 
stress cracks. 


7-20 


Piston Pins 
Installation 


1. Usea hydraulic press for installation. 


e When pressing the pin, in or out, be sure to posi- 
tion the recessed flat on the piston against the 
lugs on the base attachment. 


The arrow must face the 
timing belt side of the 
engine. 


The mark must face 
the timing belt side 
of the engine. 


2. Adjust the length B of the piston pin driver. 
B: 51.5 mm (2.03 in) 


PISTON PIN DRIVER HEAD 
07973 — PE00320 


B 
PISTON PIN DRIVER SHAFT 
07973 — PE00310 


Embossed mark -4— PISTON PIN 4 | 
facing up. 


PILOT COLLAR 
07GAF — PH70100 


PISTON PIN BASE INSERT 
07GAF — PH60300 


po -Hra PISTON BASE HEAD 
07HAF — PL20102 


-«——- PISTON BASE 
07973 — 6570500 


7x 
NOTE: Install the assembled piston and rod with 


the oil hole facing the intake manifold (Except 
Н22А1 engine). 


Piston Pins 


2. 


Inspection 


Measure the diameter of the piston pin. 


Piston Pin Diameter: 

Standard (New): 21.994 — 22.000 mm 
(0.8659 — 0.8661 in) 

Oversize: 21.997 — 22.003 mm 
(0.8660 — 0.8663 in) 


NOTE: All replacement piston pins are oversize. 


Zero the dial indicator to the piston pin diameter. 


LÀ yD 


Measure the piston pin-to-piston clearance. 
NOTE: Check the piston for distortion or cracks. 


If the piston pin clearance is greater than F22A1 
engine: 0.024 mm (0.0009 іп) H23A1, H22A1 
engines: 0.026 mm (0.0010 in), remeasure using an 
oversize piston pin. 


Piston Pin-to-Piston Clearance: 

F22A1 engine: 

Standard (New): 0.012 — 0.024 mm 
(0.0005 — 0.0009 in) 


H23A1, H22A1 engines: 
Standard (New): 0.012 — 0.026 mm 
(0.0005 — 0.0010 in) 


Check the diferrence between piston pin diameter 
and connecting rod small end diameter. 


Piston pin-to Connecting Rod Interference: 
Standard (New): 0.013 — 0.032 mm 
(0.0005 — 0.0013 in) 
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Piston Rings 
End Gap 


Using a piston, push a new ring into the cylinder 
bore 15 — 20 mm (0.6 — 0.8 in) from the bottom. 


Measure the piston ring end-gap with a feeler 
gauge: 


€ If the gap is too small, check to see if you have 
the proper rings for your engine. 


If the gap is too large, recheck the cylinder bore 
diameter against the wear limits on page 7-17. 

If the bore is over the service limit, the cylinder 
block must be rebored. 


Piston Ring End-Gap: 

F22A1 engine: 

Top Ring 

Standard (New): 0.20 — 0.35 mm 
(0.008 — 0.014 in) 

Service Limit: 0.60 mm (0.024 іп) 


Second Ring 

Standard (New): 0.40 — 0.55 mm 
(0.016 — 0.022 in) 

Service Limit: 0.70 mm (0.028 іп) 


Oil Ring 

Standard (New): 0.20 — 0.70 mm 
{0.008 — 0.028 in) 

Service Limit: 0.80 mm (0.031 in) 


H23A1, H22A1 engines: 

Top Ring 

Standard (New): 0.25 — 0.35 mm 
(0.010 — 0.014 in) 

Service Limit: 0.60 mm (0.024 in) 


Second Ring 

Standard (New): 0.60 — 0.75 mm 
(0.024 — 0.030 in) 

Service Limit: 0.90 mm (0.035 in) 


Oil Ring 
Standard (New): 
TEIKOKU PISTON RING manufacture: 
0.20 — 0.50 mm (0.008 — 0.020 in) 
RIKEN manufacture: 
0.20 — 0.70 mm (0.008 — 0.028 in) 
Service Limit: 
TEIKOKU PISTON RING manufacture: 
0.60 mm (0.024 in) 
RIKEN manufacture: 
0.80 mm (0.031 in) 


PISTON RING 


“и. 
( 


Coe | 


END GAP es 


Oversize: 

F22A1 engine: 

0.25: 85.25 mm (3.356 in) 
0.50: 85.50 mm (3.366 in) 


H23A1, H22A1 engines: 
0.25: 87.25 mm (3.435 in) 


Replacement Ring-to-Groove Clearance 


After installing a new set of rings, measure the ring-to- 
groove clearances: 


Using a ring expander, remove the old piston rings. 


Clean all ring grooves thoroughly. 

Top Ring Clearance 

Standard (New): 0.035 — 0.060 mm 
(0.0014 — 0.0024 in) 

Service Limit: 0.13 mm (0.005 іп) 


NOTE: 

% Use а squared-off broken ring or ring groove 
cleaner with blade to fit piston grooves. 
Top and 2nd ring grooves are 1.2 mm (0.05 іп) 
wide and the oil ring groove is 2.8 mm (0.11 in) 
wide. 

% File down blade if necessary. 


Second Ring Clearance 

Standard (New): 0.030 — 0.055 mm 
(0.0012 — 0.0022 in) 

Service Limit: 0.13 mm (0.005 іп) 

CAUTION: Do not use a wire brush to clean the ring 

grooves, or cut ring grooves deeper with cleaning 

tools. 

NOTE: if the piston is to be separated from the con- 

necting rod, do not install new rings yet. 


Install new rings in the proper sequence and posi- 
tion (page 7-24). 


NOTE: Do not use old piston rings. 


PISTON RING 
RING EXPANDER 
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Piston Rings 
Alignment 


Install the rings as shown. 


Identify top and second rings by the chamfer on the 
edge. Make sure they are in their proper grooves on 
the piston. 


NOTE: The manufacturing marks must be facing 
upward. 


F22A1 engine: 


TOP RING С 


кек 


SECOND RING 


H23A1, H22A1 engines: 


SECOND RING 


2. Rotate the rings in their grooves to make sure they 
do not bind. 


TOP RING 


SECOND RING 


SPACER 


OIL RING 


3. Position the ring end gaps as shown: 


О DO NOT position any ring gap 
SECOND RING GAP at piston thrust surfaces. 


S 


OIL RING 
Approx. 15% ФАР 
90° 
TOP RING GAP 15° NSPACER GAP 


DO NOT position any ring gap 


in line with the piston pin hole. OIL RING GAP 


h 2 
Crankshaft Oil Seal Pistons ie, 


Installation Installation 


The seal surface on the block should be dry. 
Apply a light coat of oil to the crankshaft and to 


E Before installing the piston, apply a coat of 
the lip of the seal. 


engine oil to the ring grooves and cylinder 
bores. 


1. Drive in crankshaft oil seal against right side cover. 1. If the crankshaft is already installed: 

© Set the crankshaft to BDC for each cylinder. 

è Remove the connecting rod caps and slip short 
sections of rubber hose over the threaded ends 
of the connecting rod bolts. 

Install the ring compressor, check that the bear- 
ing is securely in place, then position the piston 
in the cylinder and tap it in using the wooden 
handie of a hammer. 
Stop after the ring compressor pops free and 
check the connecting rod-to-crank journal align- 
ment before pushing piston into place. 
Install the rod caps with bearings, and torque the 
nuts to: 
47 N-m (4.7 kg-m, 34 Ib-ft) 

2. Ifthe crankshaft is not installed: 

е Remove the rod caps and bearings, install the 
ring compressor, then position the piston in the 
cylinder and tap it in using the wooden handle of 
a hammer. 

* Position all pistons at top dead center. 


NOTE: Drive the crankshaft oil seal in squarely. 


DRIVER 
07749 — 0010000 


install seal with the 
part number side 
facing out. 


DRIVER ATTACHMENT 
07948 — SB00101 


The arrow must face the 
timing belt side of the 
engine. 


2. Confirm that the clearance is equal all the way 
around with a feeler gauge. 


Clearance: 0.5 — 0.8 mm {0.02 — 0.03 in) 


The mark must face 
the timing belt side 
RIGHT SIDE of the engine. 


COVER 


NOTE: Maintain downward force on the ring com- 
pressor to prevent rings from expanding before 
entering the cylinder bore. 


0.5 — 0.8 mm 
10.02 — 0.03 in) 


Use the wooden handle 

of a hammer to push, or RING 

tap the piston into the COMPRESSOR 
cylinder bore. 


RIGHT SIDE 
COVER 


CRANKSHAFT 
OIL SEAL 


NOTE: Refer to pages 7-30 and 8-11 for installation 
of the oil pump side crankshaft oil seal. 
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Crankshaft and Balancer Shafts 


Installation 


Before installing the crankshaft, apply a coat of 
engine oil to the main bearings, rod bearings 
and balancer shaft bearings. 


Insert bearing halves in the cylinder block and con- 
necting rods. 


2. Hold the crankshaft so rod journals for cylinders No. 


2 and No. 3 are straight up. 


3. Lower the crankshaft into the block, seating the rod 


journals into connecting rods No. 1 and No. 4. 
Install the rod caps and nuts finger tight. 


CONNECTING CONNECTING 


ROD No. 1 ROD No. 3 


NU ІК i 
0-а) nu 


CONNECTING THRUST CONNECTING 
ROD No. 2 WASHERS ROD No. 4 


4. Rotate the crankshaft clockwise, seat journals into 


connecting rods Мо. 2 and No. 3, and install the rod 
caps and nuts finger tight. 


NOTE: Install caps so the bearing recess is on the 
same side as the recess in the rod. 


5. Check rod bearing clearance with plastigage (page 


7-10), then torque the capnuts. 
47 Nem (4.7 kg-m, 34 Ib-ft) 


NOTE: Reference numbers on connecting rod are 
for big-end bore tolerance and do not indicate the 
position of piston in the engine. 


Install the thrust washers, main bearing caps and 
bearing cap bridge. 

Check clearance with plastigage (page 7-8}, then 
tighten the bearing cap bolts in 2 steps. 

In the first step tighten all bolts in sequence, to 
about 30 N-m (3.0 kg-m, 22 Ib-ft); in the final step 
tighten in same sequence, to 75 N-m (7.5 kg-m, 54 
lb-ft). 


NOTE: Coat the bolt threads with engine oil. 


CAUTION: Whenever any crankshaft or connecting 
rod bearing is replaced, it is necessary after reas- 
sembly to run the engine at idling speed until it 
reaches normal operating temperature, then con- 
tinue to run it for approximately 15 minutes. 


7. insert the balancer shafts into the block, then install 


the retainer to the front balancer shaft and block. 


REAR BALANCER 
SHAFT 


y= 

R 
pono 
"i RETAINER 


6x 1.0 mm 
20 N-m (2.0 kg-m, 14 Ib-ft) 


NOTE: — DOWEL PINS 
е Use liquid gasket, part No. 08718 — 0001. Apply liquid gasket 


* Check that the mating surfaces are clean and dry to block mating surface. 
before applying liquid gasket. 
* Apply liquid gasket evenly, being careful to cover 
| all the mating surface. 
1 % To prevent leakage of oil, apply liquid gasket to 
Е the inner threads of the bolt holes. 
* Do not install the parts if 20 minutes or more 
have elapsed since applying the liquid gasket. 
| Instead reapply liquid gasket after removing the 
old residue. 
* After assembly, wait at least 30 minutes before 
filling the engine with oil. 


6x 1.0 mm 
ЕХ я 12 N-m (1.2 kg-m, 9 Ib-ft) 
8. Apply liquid gasket.to the block mating surface of Apply liquid gasket RIGHT SIDE COVER 
the right side cover, then install it on the cylinder to the bolt threads. 
block. 
RIGHT SIDE COVER: 


9. Apply liquid gasket to the oil pump mating surface 
of the block, then install the oil pump on the cylin- 
der block. 


* Apply grease to the lips of the oil seals. 
Then, install the oil pump while aligning the 
inner rotor with the crankshaft. When the pump 
is in place, clean any excess grease off the 
crankshaft and the balancer shaft, then check 
that the oil seal lips are not distorted. 


OIL PUMP: 


Apply liquid gasket along 
the broken line. 


Apply liquid gasket along 
the broken line. 


(cont'd) 
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Crankshaft and Balancer Shafts 


Installation (cont'd) 


OIL SCREEN 
6x 1.0 mm 


12 Nm (1.2 kg-m, 9 ib-ft) 


GASKET 
Replace. 


O-RINGS 
Apply engine oil. 
Replace. 
DOWEL PIN 
6 x 1.0 mm 
12 N-m (1.2 kg-m, OIL PUMP 
9 Ib-ft) Apply liquid gasket to 


Apply liquid gasket block mating surface. 
to the bolt threads. — Apply grease to the seal lips. 


10. Install the baffle plate, then install the oil screen. 


11. Apply molybdenum disulfide to the thrust surfaces 
of the balancer gears as shown, before installing 
the balancer driven gear and the balancer gear 
case. 


Apply molybdenum 


disulfide. BALANCER SHAFT 


DRIVEN GEAR 


Apply molybdenum 
disulfide. 


BALANCER BELT 


BALANCER DRIVE GEAR 
DRIVEN PULLEY 


BALANCER GEAR CASE 


12. Hold the rear balancer shaft with a 6 x 100 mm bolt, 
then install the balancer driven gear. 


REAR BALANCER SHAFT: 


8 x 1.25 mm REAR BALANCER 
25 Nem (2.5 kg-m, 18 lb-ft) SHAFT 


DRIVEN GEAR 


MAINTENANCE 
HOLE 


И ЗЕ 
SEALING BOLT Bp 
12 х 1.5 mm 
30 N-m (3,0 kg-m, 
22 Ib-ft) 


REAR BALANCER SHAFT 


13. Hold the front balancer shaft with a screwdriver, 
then install the timing balancer belt driven pulley. 


FRONT BALANCER SHAFT: 


TIMING BALANCER BELT 
DRIVEN PULLEY 


SCREWDRIVER 


MAINTENANCE HOLE 


8x 1.25 mm 
30 N-m (3.0 kg-m, 
22 Ib-ft) 


14. Install the balancer gear case to the oil pump. 16. Install the oil pan. 
NOTE: Align the groove on the pulley edge to the Ej 
pointer on the gear case while holding the rear bal- OIL PAN GASKET Apply liquid 
ancer with 6 x 100 mm bolt, then install the gear Replace. gasket to here. 


case. 


DOWEL PIN 


8x 1.25 mm 
25 N-m (2.5 kg-m, 
18 Ib-ft) 


Apply engine oil, OIL PAN 


Geancase COWELPIN Replace WASHER 6x 10mm 
AR GA Replace. 12 N-m (1.2 kg-m, 
9 lb-ft) 
POINTER 
Align the groove DRAIN BOLT 
to pointer. 45 Nm (4.5 kg-m, 
33 Ib-ft) 


Do not overtighten, 


17. Tighten the bolts and nuts as shown below. 


Torque: 12 N-m (1.2 kg-m, 9 Ib-ft) 


GROOVE 


15. Check alignment of pointers after installing the gear 
case. 


POINTER ON THE PULLEY 


NOTE: Tighten the bolts and nuts in two steps and 
THE Olt PUMP torque them in a criss-cross pattern. 
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Crankshaft and Balancer Shaft Oil Seals 


Installation (engine removal not required) 


NOTE: The crankshaft and front balancer shaft . Using the special tool, drive in the crankshaft oil 
oil seal housing surface should be dry. зегі into the right side cover to the point where the 
Apply a light coat of grease to the crankshaft, the clearance between the bottom of the crankshaft oil 
balancer shaft and to the lips of the seals. seal and right side cover is 0.5 — 0.8 mm (0.02 — 
0.03 in) (page 7-25). 

Using the special tool, drive in the crankshaft oil 

seal until the driver bottoms against the oil pump. NOTE: Align the hole in the driver attachment with 

When the seal is in place, clean any excess grease the pin on the crankshaft. 

off the crankshaft and check that the oil seal lip is 

not distorted. 


SEAL DRIVER 
Q7LAD — PT3010A 
Install seal with the 
part number side 
facing out. 


DRIVER ATTACHMENT 
07948 — SB00101 
Install seal with the 
part number side 


Using the special tool, drive in the front balancer facing out. 
Shaft oi! seal until the driver bottoms against the oil 

pump. When the seal is in place, clean any excess 

grease off the balancer shaft and check that the oil 

seal lip is not distorted. 


HUB ASSEMBLY GUIDE ATTACHMENT, 
ATTACHMENT 30 mm I.D. 
07GAF — SE00200 07746 — 0030300 
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Balancer Shafts 


г- Inspection 


NOTE: Inspect the balancer shaft before removing the 
right side cover and the balancer gear case (page 7-12). 


1. 


Push the balancer shaft firmly away from the dial 
indicator, and zero the dial against the front end of 
the balancer shaft, then pull the balancer shaft firm- 
ly back toward the indicator. 


Front Balancer Shaft End Play 
Standard (New): 0.10 — 0.35 mm 
{0.004 — 0.014 in) 


* If end play is excessive, inspect the retainer and 
thrust surfaces on the balancer shaft. 


Rear Balancer Shaft End Play 
Standard (New): 0.06 — 0.18 mm 
(0.002 — 0.007 in) 


* If end play is excessive, inspect the thrust wash- 
er and thrust surfaces on the driven gear and oil 
pump body. 


NOTE: The thickness of the retainer (front) and 
thrust washer (rear) are fixed and must not be 
changed either by grinding or shimming. 


Remove the balancer shafts (page 7-12). 
NOTE: Clean the balancer shafts. 


inspect the surface of the balancer shaft journal and 
balancer bearing. 


Replace if there is wear, damage or discoloration on 
the surface of the bearing or the balancer shaft jour- 
nal. When replacing the rear No. 1 bearing be sure 
to replace the oil pump housing with a new one. 
NOTE: A mirror-like surface is normal. 


Measure taper at the edges of each journal. 


e The difference between measurements on each 
journal. 


Journal Taper 
Standard (New): 0.005 mm (0.0002 in) 


(cont'd) 


| 
| 
! 


7. 


Balancer Shafts 
Inspection (cont'd) 


Measure runout on the No. 2 journal of each bal- 
ancer shaft to make sure the balancer shafts are not 
bent. 


Balancer Shaft Total Indicated Runout 
Standard (New): 0.02 mm (0.001 in) 
Service Limit: 0.03 mm (0.001 in) 


DIAL INDICATOR 
Rotate two complete 
revolutions. 


Support with lathe type 
tool or V-blocks. 


Measure the diameters of the balancer shaft jour- 
nals. 


MEASURING POINTS 


No. 3 JOURNAL 


No. 2 JOURNAL 


FRONT BALANCER 
SHAFT 
No. 2 JOURNAL 


REAR BALANCER No. 1 JOURNAL 


SHAFT 
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No. 3 JOURNAL 


Journal Diameter 
Standard (New) 
No. 1 journal: 
Front: 42.722 — 42.734 mm 
(1.6820 — 1.6824 in) 
Rear: 20.938 — 20.950 mm 
(0.8243 — 0.8248 in) 
No. 2 journal: 38.712 — 38.724 mm 
(1.5241 — 1.5246 in) 
No. 3 journal: 34.722 — 34.734 mm 
(1.3670 — 1.3675 in) 
Service Limit: 


No. 1 journal: 
Front: 42.71 mm (1.681 in) 
Rear: 20.92 mm (0.824 in) 


No. 2 journal: 38.70 mm (1.524 in) 
No. 3 journal: 34.71 mm (1.367 in) 


Remove the crankshaft, the pistons and the other 
parts from the block, then clean the balancer shaft 
journal bearings of the block and the oil pump 
housing with a clean shop towel. 


Check the surface of the bearings, if there is wear, 
damage or discoloration, replace the bearings or 
the oil pump housing. 


10. Measure the inner diameters of the balancer shaft Bearing Inner Diameter 


journal bearings. Standard (New): 
No. 1 journals: 
MEASURE POINTS: Front: | 42.800 — 42.820 mm 
No. 2 BEARING (1.6850 — 1.6858 in) 
No. 1 BEARING (BLOCK) No. 3 BEARING Rear: 21.000 — 21.013 mm 
(BLOCK) (BLOCK) (0.8268 — 0.8273 in) 


No. 2 journals: 38.800 — 38.820 mm 
(1.5276 — 1.5283 in) 
No. 3 journals: 34.800 — 34.820 mm 


FRONT (1.3701 — 1.3709 in) 
m Service Limit: 
No. 1 journals: 

Front: 42.83 mm (1.686 in) 

Rear: 21.02 mm (0.828 in) 


No. 2 journals: 38.83 mm (1.529 in) 
No. 3 journals: 34.83 mm (1.371 in) 


11. Calculate the shaft-to-bearings oil clearances. 


BEARING 1.0. - JOURNAL O.D. = OIL CLEARANCE 


No. 3 BEARING 
(BLOCK) Bearing-to-shaft Oil Clearance 
No. 2 BEARING Standard (New) 
(BLOCK) No. 1 journal front and No. 3 journals: 
0.066 — 0.118 mm (0.0026 — 0.0046 in) 
BLOCK Мо. 2 journals: 


0.076 — 0.128 mm (0.0030 — 0.0050 in) 
No. 1 journal rear: 
0.050 — 0.075 mm (0.0020 — 0.0030 in) 


Service Limit: 

No. 1 journal front and No. 3 journals: 
0.12 mm (0.005 in) 

No. 2 journals: 0.13 mm (0.005 in) 

No. 1 journat rear: 0.09 mm (0.004 in) 


DIAL GAUGE 


DIAL GAUGE 


No. 1 REAR BEARING 
{OIL PUMP HOUSING) 


Engine Lubrication 


Special Tools .......................................... 8-2 
Illustrated Index ..................................... 8-3 
Engine Oil 

Inspection .......................................... 8-5 

Replacement ....................................... 8-5 
Oil Filter 

Replacement ....................................... 8-6 
Oil Pressure 

Testing 2ай 8-8 
Oil Jet 

Inspection (H22A1 engine only) ........ 8-8 
Oil Pump 


Overhaul .............................................. 8-9 


Special Tools 


Ref. No. Toot Number Description | Qty | Page Reference 
®© 07LAD — PT3010A Seal Driver 1 8-11 
Ф 07746 — 0010300 Attachment, 42 x 47 mm 1 8-11 
(©) 07749 — 0010000 Driver 1 8-11 
® 07912 — 6110001 Oil Filter Wrench 1 8-7 


ct 653 
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Illustrated Index 


ie 


NOTE: 

* Use new O-rings when reassembling. 

* Apply oil to O-rings before installation. 

* Useliquid gasket, Part No. 08718 — 0001. 

* Clean the oil control orifice when installing. 


CAUTION: Do not overtighten the drain plug. 


OIL PUMP 


8x1.25 mm Overhaul, page 8-9 
25 N-m (2.5 kg-m, 18 Ib-ft) Inspection, page 8-10 
FRONT TIMING BALANCER DRIVEN Apply liquid gasket to 
BALANCER BELT GEAR block mating surface. 
DRIVEN PULLEY THRUST 
WASHER O-RINGS 
Replace. F22A1, H23A1 engines: > 
8x 1.25 mm OIL CONTROL ORIFICE ER 
30 N-m (3.0 kg-m, Do not install it on the H22A1 engine. 
22 Ib-ft) СЕЙ, Clean. 
^ O-RING 
8 Replace. F22A1 engine: 
ENGINE OIL PRESSURE SWITCH 
BALANCER 18 Nem (1.8 kg-m, 13 Ib-ft) 
GEAR CASE 1/8 in. BSP (British 
standard pipe taper) 
28 threads/inch. Use 
proper liquid sealant. 
P H23A1, H22A1 engines: 
«2 KNOCK SENSOR 
e 32 N-m (3.3 kg-m, 23 Ib-ft) 
O-RING 
Replace. 
DOWEL $ : 
Sx 125 riim PIN Ay» ENGINE OIL COOLER 
25 Nm (2.5 kg-m, 181.0) de ч (H23A1, Н22А1 engines) 
(67 ^ N 
DOWEL PIN e ei 2 ci 
GASKET SAD 
Replace. S & ÒIL SCREEN OIL FILTER 
” 7/8 turn or 
22 N-m (2.2 kg-m, 16 Ib-ft) 
Replacement, page 8-6 
6x 1.0 mm Replace every 7,500 miles 
OIL PAN GASKET 12 М.т (1.2 kg-m, 9 ib-ft) (12,000 km) or 6 months, 
Replace. H23A1, H22A1 engines: 
ENGINE OIL PRESSURE SWITCH 
18 N-m (1.8 kg-m, 13 Ib-ft) 
6x 1.0 mm 
12 Nem (1.2 kg-m, 9 Ib-ft) 
WASHER 
Replace. 
DRAIN BOLT 
14x 1.5 mm 
OIL PAN 


Do not overtighten. 


45 N-m (4.5 kg-m, 33 Ib-ft) 


(cont'd) 
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illustrated Index 
(cont'd) ————— —————— —————————————————————— 


NOTE: 


€ Use new O-rings when reassembling. 
e Apply ой to O-rings before installation. 
е Use liquid gasket, Part No. 08718 — 0001. 
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11x 1.5 mm 
75 N-m (7.5 kg-m, 6 x 1.0 mm 
54 lb-ft) 12 N-m (1.2 kg-m, 9 Ib-ft) 


Apply engine oil to the bolt 
threads and the washers. 
NOTE: 

After torquing each cap, 
turn crankshaft to check 


for binding. BAFFLE PLATE 


BEARING CAP 
BRIDGE 


OIL JET BOLT 
40 N-m (4.0 kg-m, 
29 Ib-ft) 


O-RING 
Replace. 


OIL JET 

Handle the nozzle with 
care. Replace if any part 
is damaged or deformed. 


6x 1.0 mm 


MAIN BEARING 
12 N-m (1.2 kg-m, 9 Ib-ft) 


RIGHT 
CRANKSHAFT BREATHER COVER 
LEFT 

BREATHER COVER 


THRUST WASHERS 
Grooved sides face outward. 


MAIN BEARINGS 


CYLINDER BLOCK 


h a 
Engine Oil Кез 


Inspection Replacement 


CAUTION: Remove the drain bolt carefully while the 
engine is hot oil may cause scalding. 


1. Check engine oil with the engine off and the car 
parked on level ground. 


2. Make certain that the oil level indicated on the dip- 
Stick is between the upper and lower marks. 


1. Warm up the engine. 


2. Drain the engine oil. 


3. If the level has dropped close to the lower mark, 
add oil until it reaches the upper mark. 


CAUTION: insert the dipstick carefully to avoid 
bending it. 


DRAIN BOLT WASHER 
45 N-m (4.5 kg-m, 33 Ib-ft) Replace. 


3. Reinstall the drain plug with a new washer, and 
refill with the recommended oil. 


CAUTION: Do not overtighten the drain bolt. 


Requirement | API Service Grade: Use "Energy Conserving 
1" SG grade oil. 

F22A1, H23A1 engines: 5 W — 30 preferred. 
H22A1 engine: 10 W — 30 preferred. 
Capacity F22A1 engine: 

3.8 2 (4.0 US qt, 3.3 Imp qt) 

change, including filter. 

4.9 £ (5.2 US qt, 4.3 Imp qt) 

after engine overhaul. 

H23A1 engine: 

4.3 £ (4.5 US qt, 3.8 Imp qt) 

change, including filter. 

5.4 £ (5.7 US qt, 4.8 Imp qt) 

after engine overhaul. 

H22A1 engine: 

48 £ (5.1 US qt, 4.2 Imp qt) 

change, including filter. 

5.9 f (6.2 US qt, 5.2 Imp qt) 

after engine overhaul. 


Every 7,500 miles (12,000 km) or 6 months 


(cont'd) 


Engine Oil 


Replacement (cont'd) 


The numbers in the middle of the API Service label tell 
you the oil’s SAE viscosity or weight. Select the oil for 
your car according to this chart: 


F22A1, H23A1 engines: 


Ambient Temperature 


10% —30 


bW 30 PREFERRED 


An oil with a viscosity of 5 W — 30 is preferred for 
improved fuel economy and year-round protection in 
the car. You may use a 10 W — 30 oil if the climate in 
your area is limited to the temperature range shown on 
the chart. 


H22A1 engine: 


Ambient Temperature 


An oil with a viscosity of 10 W — 30 is preferred for 
improved fuel economy and year-round protection in 
the car. You may use a 5 W — 30 oil if the climate in 
your area is within the temperature range shown on the 
chart. 


NOTE: The oil filter should be replaced at each oil 
change. 


Oil Filter 


Replacement 


a RNING 
€ After the engine has been гип, the exhaust pipe will 
be hot; be careful when working around the exhaust 
pipe. 
Ве careful when loosening the drain bolt while the 
engine is hot. Burns can result because the oil tem- 
perature is very high. 


1. Remove the oil filter with the special oil filter 
wrench. 


2. Inspect the threads and rubber seal on the new fil- 
ter. 
Wipe off seat on engine block, then apply a light 
coat of oil to the filter rubber seal. 


NOTE: Use only filters with a built-in bypass sys- 
tem. 


Л Apply engine oil to rubber 
seal before installing. 


Inspect threads and 
rubber seal surface. 


ENGINE OIL COOLER 
(H23A1, H22A1 engines) 


Install the oil filter by hand. 


After the rubber seal seats, tighten the oil filter 
clockwise with the special tool. 


Tighten: 7/8 turn clockwise 
Tightening torque: 22 N-m (2.2 kg-m, 16 Ib-ft) 


CAUTION: Installation other than the above proce- 
dure could result in serious engine damage due to 
ой leakage. 


OIL FILTER WRENCH 
07912 — 6110001 


ENGINE OIL COOLER 
(H23A1, H22A1 engines) 


Ei 


ght numbers (1 to 8) are printed on the surface of the 


filter. 


The following explains the procedure for tightening fil- 
ters using these numbers. 


1) 


Make a mark on the cylinder block under the num- 
ber that shows at the bottom of the filter when the 
rubber seal is seated. 

ж 


Tighten the filter by turning it clockwise seven num- 
bers from the marked point. For example, if a mark 
is made under the number 2 when the rubber seal 
is seated, the filter should be tightened until the 
number 1 comes up to the marked point. 


Number when rubber 
seal is seated. 


Number after tightening. 


Number when rubber 
seal is seated 


Number after tightening 


5. 


After installation, fill the engine with oil up to the 
specified level, run the engine for more than 3 min- 
utes, then check for oil leakage. 


Oil 


Testing 


Pressure 


If the oil pressure warning light stays on with the engine 
running, check the engine oil level. If the oil level is cor- 
rect: 


ENGINE OIL PRESSURE 
l SWITCH MOUNTING HOLE 


Connect a tachometer. 


Remove the engine oil pressure switch and install 
an oil pressure gauge. 


Start the engine. Shut it off immediately if the 
gauge registers no oil pressure. Repair the problem 
before continuing. 


Allow the engine to reach operating temperature 
(radiator fan comes on at least twice). The pressure 
should be: 


Engine Oil Temperature: 176°F (80°C) 

Engine Oil Pressure: 

At Idle: 70 kPa (0.7 kg/cm2, 10.0 psi) 
minimum 

At 3,000 rpm: 350 kPa (3.5 kg/cm?, 50 psi) 
minimum 


If oil pressure is within specifications, replace the 
oil pressure switch and recheck. 

If oil pressure is NOT within specifications, 
inspect the oil pump (pages 8-10, 11). 


OIL PRESSURE GAUGE 


(F22A1 engine) 
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ADAPTER 
1/8" x 28 BSPT) 


ENGINE OIL PRESSURE SWITCH 
MOUNTING HOLE 
(H23A1, H22A1 engines) 
ENGINE OIL COOLER 
1H23A1, H22A1 engines) 


Cil Jet 


4. 


2. 


Inspection (H22A1 engine only) 


Remove the oil jet (page 8-4) and inspect it as fol- 
lows. 


* Make sure that a 1.1 mm (0.04 in) diameter drill 
will go through the nozzle hole (1.2 mm (0.05 in) 
diameter). 

Insert the other end of the same 1.1 mm (0.04 in) 
drill into the oi! intake (1.2 mm (0.05 in) diame- 
ter). Make sure the check ball moves smoothly 
and has a stroke of approximately 4.0 mm (0.16 
in). 

Check the oil jet operation with an air nozzle. It 
should take at least 200 kPa (2.0 kg/cm?, 28 psi) 
to unseat the check ball. 


NOTE: Replace the oil jet assembly if the nozzie 
is damaged or bent. 


1.2 mm 
{0.05 in) 


JET NOZZLE 


1.2mm 
(0.05 іп) 


CHECK BALL 


Mounting torque is critical. Be very precise when 
installing. 


Torque: 40 N-m (4.0 kg-m, 29 Ib-ft) 


m 
Oil Pump | 


r- Overhaul 


NOTE: 

* Use new O-rings when reassembling. 

ө Apply oil to O-rings before installation. 

e Use liquid gasket, Part No. 08718 — 0001. 


6 x 1.0 mm 
7 N-m (0.7 kg-m, 5.1 Ib-ft) 


PUMP COVER 


OUTER ROTOR 


DOWEL PIN Inspection, page 8-10, 11 


6x 1.0 mm 

12 №т (1.2 kg-m, 9 16-6) « 
Apply liquid gasket 

to the bolt threads, 


INNER ROTOR 
Inspection, page 8-10, 11 


O-RINGS 
Replace. 


OIL SEALS 
Replace. PUMP HOUSING 
Inspection, page 8-10, 11 


Oil Pump 


Removal/Inspection/Installation 


1. 


2. 


Drain the engine oil. 

Turn the crankshaft so that the No. 1 piston is at top 
dead center (F22A1 engine: page 6-28, H23A1 
engine: page 6-62, H22A1 engine: page 6-106). 
Remove the timing belt and the timing balancer belt 
(F22A1 engine: page 6-29, H23A1 engine: page 6-63, 
H22A1 engine: page 6-107). 


Remove the timing belt tensioner and the timing 
balancer belt tensioner. 


Remove the timing belt drive pulley and the timing 
balancer belt driven pulley (page 7-12). 


Remove the balancer gear case and the balancer 
driven gear (page 7-12). 


Remove the oil pan and the oil screen. 


Remove the mounting bolts and the oil pump 
assembly. 


OIL PUMP 


DOWEL PIN 


O-RINGS 
Replace. 


GASKET 
Replace. 


OIL SCREEN 
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10. 


11. 


Remove the screws from the pump housing, then 
separate the housing and cover. 


Check the inner-to-outer rotor radial clearance on 
the pump rotor. 


Inner Rotor-to-Outer Rotor Radial Clearance 
Standard (New): 0.02 — 0.16 mm (0.001 — 0.006 in) 
Service Limit: 0.20 mm (0.008 іп) 


OUTER ROTOR 


— If the inner-to-outer rotor clearance exceeds the 
service limit, replace the inner and outer rotors. 


Check the housing-to-rotor axial clearance on the 
pump rotor. 


Housing-to-Rotor Axial Clearance 
Standard (New): 0.02 — 0.07 mm (0.001 — 0.003 in) 
Service Limit: 0.12 mm (0.005 іп) 


OUTER ROTOR 


PUMP HOUSING 


— If the housing-to-rotor axial clearance exceeds 
the service limit, replace the set of inner and 
outer rotors and/or the pump housing. 


12. Check the housing-to-outer rotor radial clearance. 


DRIVER 
Housing-to-Outer Rotor Radial Clearance 07749 — 0010000 


Standard (New): 0.10 — 0.19 mm (0.004 — 0.007 in) 
Service Limit: 0.21 mm (0.008 іп) 


ATTACHMENT, 42 x 47 mm 
07746 — 0010300 


16. Reassembie the oil pump, applying liquid thread 
lock to the pump housing screws. 


17. Check that the oil pump turns freely. 


18. Install a dowel pin and the new O-ring on the pump. 


NOTE: 

е Use liquid gasket, Part No. 08718 — 0001. 

* Check that the mating surfaces are clean and dry 
before applying liquid gasket. 

е Apply liquid gasket evenly, in а narrow bead cen- 


— If the housing-to-outer rotor radial clearance tered on the mating surface. 
exceeds the service limit, replace the set of inner % To prevent leakage of oil, apply liquid gasket to 
and outer rotors and/or the pump housing. the inner threads of the bolt holes. 
е Do not install the parts if 20 minutes or more 
13, Inspect both rotors and the pump housing for scor- have elapsed since applying liquid gasket. 
ing or other damage. Replace parts if necessary. Instead reapply liquid gasket after removing the 
old residue. 
14, Remove the old oil seals from the oil pump. * After assembly, wait at least 30 minutes before 


filling the engine with oil. 


15. Gently tap in the new oil seals until the special tool 
bottoms on the pump. 19. Apply liquid gasket to the oil pump and install it. 


NOTE: The oil seals alone can be replaced without * Apply grease to the lips of the crankshaft oil seal 

removing the oil pump using the special tool. and the balancer shaft seal. Then, install the oil 
pump inner rotor onto the crankshaft. When the 
pump is in place, clean any excess grease off the 
crankshaft and the balancer shaft, then check 
that the oil seal lips are not distorted. 


Apply liquid gasket 


along the broken line. 
07LAD — PT3010A 9 (cont'd) 


SEAL DRIVER 


Oil Pump 


Removal/Inspection/Installation (cont'd) 


23. Hold the rear balancer shaft with the 6 x 100 mm 
bolt, then install the balancer driven gear. 
Apply grease 


to the seal lips. 6x 1.0 mm Я 
12 Nm (1.2 kg-m, 9 lb-ft) REAR BALANCER: 


Apply liquid gasket Apply liquid gasket to the 
to block mating surface. bolt threads. 


O-RINGS p у 
Apply engine oil. 2 


Replace. 


OIL PUMP 


8x1.25 mm REAR BALANCER 
25 N-m (2.5 kg-m, 18 Ib-ft) SHAFT 


GASKET 


Replace. 
6 x 1.0 mm DRIVEN GEAR 
12 М-т (1.2 kg-m, MAINTENANCE 
OIL SCREEN 9 lb-ft) HOLE 
20. Install the Ба Не plate. SEALING BOLT 
12x 1.5 mm 
30 N-m (3.0 kg-m, 
21. Install the oil screen. 22 iind 7 
22. Apply molybdenum disulfide to the thrust surfaces REAR BALANCER SHAFT 
of the balancer gears, as shown, before installing 
the balancer driven gear and the balancer gear 
case. 
Apply molybdenum BALANCER DRIVEN 24. Hold the front balancer shaft with a screwdriver, 
disulfide. GEAR then install the timing balancer beit driven pulley. 
FRONT BALANCER: 
TIMING BALANCER BELT 
DRIVEN PULLEY MAINTENANCE HOLE 


Apply molybdenum 
disulfide. 


8 x 1.25 mm 
30 N-m (3.0 kg-m, 22 Ib-ft) 
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25. Install the balancer gear case оп the oil pump. 


NOTE: Align the groove on the pulley edge to the 
pointer on the gear case while holding the rear bal- 
ancer with the 6 x 100 mm bolt, then install the gear 
case. 


DOWEL PIN 


8х1.25 тт 
25 N-m (2.5 kg-m, 18 lb-ft) 


Apply engine oil. 
BALANCER Replico. i 
GEAR CASE DOWEL PIN 


POINTER 
Align the groove to 


GROOVE 


26. Check alignment of pointers after installing the gear 
case. 


POINTER ON THE PULLEY 


POINTER ON 
THE Ой. PUMP 


. Install the oil pan. 


Apply liquid 


OIL PAN GASKET gasket here. 


Replace. 


OIL PAN 


Replace. 
12 Nem (1.2 kg-m, 
9 Ib-ft) 
DRAIN BOLT 
45 N-m (4.5 kg-m, 33 Ib-ft) 
Do not overtighten. 


28. Tighten the bolts and nuts as shown below. 


Torque: 12 N-m (1.2 kg-m, 9 Ib-ft) 


NOTE: Tighten the bolts and nuts in two steps and 
torque them in a crisscross pattern. 


Intake Manifold/Exhaust System 


Intake Manifold 


Replacement ............................... 9-2 
Exhaust Manifold 

Replacement ............................... 9-4 
Exhaust Pipe and Muffler 

Replacement ............................... 9-7 


Intake Manifold 


Replacement 


NOTE: Use new O-rings and gaskets when reassembling. 


CAUTION: 
€ Check for folds or scratches on the surface of the gasket. 
@ Replace with a new gasket if damaged. 


8 x 1.25 mm 
H23A1, H22A1 engines: 22 М-т (2.2 kg-m, 16 lb-ft) 


STARTING AIR VALVE 


6 x 1.0 mm 
12 N-m (1.2 kg-m, 9 Ib-ft) 


O-RING 
Replace. 


INTAKE MANIFOLD 
CHAMBER 

Replace if cracked or 
if mating surfaces are 
damaged. 


IDLE AIR CONTROL 
ПАС) VALVE 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


THROTTLE BODY 


IAB VALVE 
ACTUATOR 


O-RINGS 
Replace. 


GASKET 
Replace. 


INTAKE AIR BYPASS 
(IAB) VALVE BODY ASSEMBLY 
Replace if cracked or 
if mating surfaces are 
damaged. 


GASKETS 


GASKET Replace. 


Replace. 


INTAKE AIR pci 
TEMPERATURE ж 


EXHAUST GAS 
RECIRCULATION 
(EGR) VALVE 


(АТ) SENSOR 


O-RING 
Replace. 


INTAKE MANIFOLD 
Replace if cracked or 


if mating surfaces are 8 x 1.25 mm 
damaged. 22 Nem 
(2.2 kg-m, 16 Ib-ft) 


GASKET 
Replace. 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


INTAKE MANIFOLD BRACKET 
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NOTE: Use new O-rings and gaskets when reassembling. 


CAUTION: 


€ Check for folds or scratches on the surface of the gasket. 


* Replace with а new gasket if damaged. 


F22A1 engine: 


"vt —M 8 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


STARTING AIR VALVE 
O-RINGS 


Replace. 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 9 lb-ft) 


INTAKE MANIFOLD 
CHAMBER 

Replace if cracked or 
if mating surfaces are 
damaged. 


GASKETS 
Replace. 


INTAKE MANIFOLD 
Replace if cracked or 
if mating surfaces are 
damaged. 


8 x 1.25 mm 
22 N-m (2.2 kg-m, 16 Ib-ft) 


FAST IDLE THERMO VALVE 


8 x 1.25 mm 
22 N-m (2.2 kg-m, 16 Ib-ft) 


IAC VALVE 


E m 
em (1.2 kg-m, 9 lb-ft} 


THROTTLE BODY 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


EGR VALVE 


GASKETS 
Replace. 


(2.2 kg-m, 16 Ib-ft) 


INTAKE MANIFOLD 
BRACKET 


Exhaust Manifold 


Веріасететі - s 


NOTE: Use new gaskets and self-locking nuts when reassembling. 


CAUTION: 
@ Check for folds or scratches on the surface of the gasket. 
€ Replace with a new gasket if damaged. 


H23A1 engine: 


SELF-LOCKING NUT 


8 x 1.25 mm 
32 Nem (3.2 kg-m, 23 16-9) GASKET 
Replace. Replace. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 16 Ib-ft) 


EXHAUST MANIFOLD 
BRACKET 


10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 Ib-ft) 
GASKETS 8 x 1.25 mm 
COVER Replace. 22 Nem (2.2 kg-m. 16 Ib-ft) 
COVER 
10 x 1.25 mm 
$ 45 Nem (4.5 kg-m, 33 lb-ft) 
6 x 1.0 mm 
EXHAUST PiPE'A 12 N-m (1.2 kg-m, 9 Ib-ft) 


HEAT INSULATOR 


SELF-LOCKING NUT 
10 x 1.25 mm 
55 М-т (5.5 kg-m, 40 Ib-ft) 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 16-6) 


NOTE: Use new gaskets and self-locking nuts when reassembling. 


CAUTION: 


@ Check for folds or scratches on the surface of the gasket. 
@ Replace with a new gasket if damaged. 


F22A1 engine: 


GASKET 
Replace. 


EXHAUST MANIFOLD 


SELF-LOCKING NUT 

8 x 1.25 mm 

32 N-m (3.2 kg-m, 23 Ib-ft) 
Replace. 


HEATED OXYGEN 

SENSOR (HO2S) 

45 М-т (4.5 kg-m, 33 ib-ft) 
Be careful not to damage. EXHAUST MANIFOLD 
BRACKET 


GASKET 
Replace. 


10 x 1.25 mm 
45 М-т (4.5 kg-m, 33 Ib-ft) 


SELF-LOCKING NUT 

10 x 1.25 mm 

55 N-m (5.5 kg-m, 40 Ib-ft) 
Replace. 


EXHAUST PIPE A 
HO2S : < HEAT INSULATOR 
CONNECTOR M (Cars equipped with air conditioning) 


6 x 1.0 mm 
10 М-т (1.0 kg-m, 7 Ib-ft) 


Exhaust Manifold 


Replacement 


NOTE: Use new gaskets and self-locking nuts when reassembling. 


CAUTION: 
€ Check for folds or scratches on the surface of the gasket. 
€ Replace with a new gasket if damaged. 


H22A1 engine: 


SELF-LOCKING NUT 

8x 1.25 mm 

32 Nem (3.2 kg-m, 23 Ib-ft) GASKET 
Replace. Replace. 


EXHAUST MANIFOLD 


/2 


10 x 1.25 mm 
45 М-т (4.5 kg-m, 
33 lb-ft} 


GASKETS 
Replace. 


HEAT INSULATOR 
SELF-LOCKING NUT 


10 x 1.25 mm iS 8 x 1.25 mm 
55 Nem (5.5 kg-m, 40 Ib-ft 22 М-т (2.2 kg-m, 16 Ib-ft) 


EXHAUST PIPE A 6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 
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m 
| Exhaust Pipe and Muffler 


Replacement 


NOTE: Use new gaskets and self-locking nuts when reassembling. 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


HEAT SHIELD 
SELF-LOCKING NUT 
12 x 1.25 mm 
55 М-т (5.5 kg-m, 40 (Б-Н) 
Replace. 


(5 EXHAUST PIPE ТІР 
THREE WAY W 
CATALYTIC CONVERTER (TWC) 


MUFFLER 
TORQUE SEQUENCE 


HEAT SHIELDS 


Replace. 


GASKET 
Replace. 


SELF-LOCKING NUT 
“: 10 x 1.25 mm 
45 Nem (4.5 kg-m. 33 Ib-ft) 34 N-m (3.4 kg-m, 25 Ib-ft) 
Be careful not to damage. 


GASKETS 
GASKET 


Replace. SELF-LOCKING NUTS 


8 x 1.25 mm 

18 N-m (1.8 kg-m, 13 Ib-ft) 
GASKET 
Replace. 


| EXHAUST PIPE А 
(H23A1, Н22А1 engines) 2 


SELF-LOCKING NUT 
10 x 1.25 mm 

EXHAUST PIPE A 34 Nem (3.4 kg-m, 25 Ib-ft) 

(F22A1 engine) Replace. 
SELF-LOCKING NUT 
10 x 1.25 mm 
55 N-m (5.5 kg-m, 40 Ib-ft) 
Replace. 


Cooling 


Radiator 
Mlustrated Index ........................... 10-2 
Replacement ............................... 10-5 
Engine Coolant Refilling 
and Bleeding ` ............................ 10-6 
Cap Testing ................................ 10-7 
TeStilrig ЕКУЛУ ЛЕКТ С 10-7 
Thermostat 
Replacement ............................... 10-8 
ТӨП осы аі 10-9 
Water Pump 
Illustrated Index ........................... 10-10 
Inspection ................................... 10-12 


Replacement ............................... 10-12 


Radiator 
Illustrated Index 


System is under high pressure when engine 
is hot. To avoid danger of releasing scalding coolant, re- 
move cap only when engine is cool. 


Total Cooling System Capacity {Including heater and 
reservoir) 


F22A1 engine: 
Manual: 7.1 £ (7.5 US qt. 6.2 Imp qt) 
Automatic: 7.0 £ (7.4 US qt, 6.2 Imp qt) 
H23A1 engine: 
Manual: 7.4 £ (7.8 US qt, 6.5 Imp qt) 
Automatic: 7.3 £ (7.7 US qt, 6.4 Imp qt) 
H22A1 engine: 
Manual: 7.6 ¢ (8.0 US qt, 6.7 Imp qt) 


Reservoir capacity: 0.6 £ (0.6 US qt, 0.5 Imp qt) 


UPPER 
RADIATOR HOSE 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 1-60) 


HOSES i 
К 
ө, 


6 x 1.0 mm 
10 Nem (1.0 kg-m, SELF-LOCKING NUT 
7 lb-ft) o EN (0.45 kg-m, 3.3 Ib-ft) 


FAN SHROUD 
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AUTOMATIC TRANSMISSION 
FLUID (ATF) COOLER 


A 


Een 


Ч f 
DRAIN PLUG Replace. 


COOLING FAN 


CAUTION: When pouring engine coolant, be sure 
to shut the relay box lid and not to spill coolant on 
the electrical parts or the painted portion. If any 
coolant spills, rinse it off immediately. 


NOTE: 

€ Check all cooling system hoses for damage, leaks 
or deterioration and replace if necessary. 

€ Check all hose clamps and retighten if necessary. 

€ Use new O-rings when reassembling. 


RADIATOR 

Engine coolant 

Refilling and bleeding, page 10-6 
Leak test, page 10-7 

Inspect soldered joints and 
seams for leaks. 

Blow out dirt from between 
core fins with compressed air. 
If insects, etc., are clogging 
radiator, wash them off with 
low pressure water. 


RADIATOR CAP 
Pressure testing, page 10-7 


G 


Replace. 


Ф 


COOLANT 
RESERVOIR 
LOWER 
RADIATOR 
HOSE 


Engine Hose Connections: 


2, IDLE AIR CONTROL 
F22A1 engine: (ПАС) VALVE 


FAST IDLE 
THERMO VALVE THERMOSTAT 


O-RING % C 
E ae 


С» 


Вер!асе. 
HEATER OUTLET 
HOSE ef 


v 


LOWER HOSE 


CONNECTING PIPE HEATER INLET 


6 HOSE 
O-RING BYPASS HOSE 
Replace. 
5: POSITIVE CRANKCASE 
H23A1 engine: VENTILATION (PCV) PIPE 
IAC VALVE 2 
FAST IDLE 


THERMO VALVE 


BYPASS HOSES 


O-RING 
Replace. 


OIL COOLER 
BYPASS HOSE 


HEATER OUTLET HOSE Replace. 
d THERMOSTAT 
$8 x 1.25 mm CONNECTING PIPE HOUSING 
22 Nem 
(2.2kg-m, ОП COOLER ENGINE OIL 
16 Ib-ft) BYPASS HOSE COOLER 


HEATER INLET 
2: CORROSION RESISTANT BOLT HOSE (cont'd) 
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Radiator 


Illustrated Index (cont'd) —— ——— —— —————— 


/ 


Engine Hose Connections: 


H22A1 engine: 


PCV PIPE 


VALVE 


THERMOSTAT 


O-RING 
HOUSING 


HEATER INLET 
HOSE 


HEATER ni 


1 HOSE 


ENGINE OIL 
O-RING COOLER BYPASS 
Replace. HOSE 


CONNECTING PIPE 


*8 x 1.25 mm 
22 N-m (2.2 kg-m, 
16 Ib-ft) 


з: CORROSION RESISTANT BOLT 


Replacement 


Drain engine coolant. 5. Remove the fan shroud assemblies and other parts 
from radiator. 


Remove the upper and lower radiator hoses, and ATF 
cooler hoses. Install the radiator in the reverse order of removal: 


Disconnect the fan motor connectors. NOTE: 
@ Set the upper and lower cushions securly. 


Remove the radiator upper brackets, then pull up the € Fill the radiator with engine coolant and bleed the 
radiator. air. 


6 x 1.0 mm 
CONDENSOR 10 М-т (1.0 kg-m, 7 Ib-ft) 


FAN SHROUD RADIATOR 
Testing, page 10-7 
RADIATOR FAN/SHROUD RADIATOR CAP 
6 x 1.0 mm ASSEMBLY Testing, page 10-7 
10 М-т (1.0 kg-m, 7 Ib-ft) 
? UPPER BRACKET 
4 UPPER HOSE AND CUSHION 


FAN MOTOR 


CONNECTOR 5 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 7 Ib-ft) 


FAN MOTOR 


CONNECTOR 2 RESERVOIR HOSE 


LOWER CUSHION 


ATF COOLER 


Replace. 
LOWER HOSE 


RESERVOIR 


Radiator 


CAUTION: When pouring engine coolai sure to shut 

the relay box lid and not to let coolant spill on the elec- 

trical parts or the paint. If any coolant spills, rinse it off 

immediately. 

1. Set the heater temperature lever or control dial to 
maximum heat. 


Remove the engine splash shield. 


When the radiator is cool, remove the radiator cap. 
Loosen the drain plug, and drain the coolant. 


Remove the drain bolt from the rear side of the 
cylinder block to drain the block and heater. 


Apply liquid gasket to the drain bolt threads, then 
reinstall the bolt with a new washer and tighten it 
securely. 

Tighten the radiator drain plug securely. 

Remove, drain and reinstall the reservoir. Fill the tank 
halfway to the MAX mark with water, then up to the 
MAX mark with anti-freeze. 


Mix the recommended anti-freeze with an equal 
amount of water in a clean container. 


NOTE: 


€ Use only genuine Honda anti-freeze/coolant. 


€ For best corrosion protection, the coolant concen- 
tration must be maintained year-round at 5096 
minimum. Coolant concentrations less than 5096 
may not provide sufficient protection against cor- 
rosion or freezing. 


€ Coolant concentrations greater than 60% will im- 
pair cooling efficiency and are not recommended. 


CAUTION: 

@ Do not mix different brands of anti-freeze/ 
coolants. 

€ Do not use additional rust inhibitors or anti-rust 
products; they may not be compatible with the 
genuine coolant. 


Engine Coolant Refill Capacity: including reservoir 
(0.6 £ (0.6 US qt, 0.5 Imp qt)) and heater (0.6 ¢ (0.6 
US qt, 0.5 Imp qt)). 


F22A1 engine: 
Manual: 3.5 £ (3.7 US qt, 3.1 Imp qt) 
Automatic: 3.4 £ (3.6 US qt, 3.0 Imp qt) 
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Engine Coolant Refilling and Bleeding 


H23A1 engine: 
Manual: 3.8 £ (4.0 US qt, 3.3 Imp qt) 
Automatic: 3.7 £ (3.9 US qt, 3.3 Imp qt} 
H22A1 engine: 
Manual: 4.02 (4.2 US qt, 3.5 Imp qt) 


9. Loosen the air bleed bolt in the thermostat housing, 
then fill the radiator to the bottom of the filler neck 
with the coolant mixture. Tighten the bleed bolt as 
Soon as coolant starts to run out in a steady stream 
without bubbles. 


BLEED BOLT 
10 N-m (1.0. kg-m, 7 Ib-ft) 


UPPER HOSE 


WASHER 
Replace. DRAIN BOLT 
60 Мет (6.0 kg-m, 43 Ib-ft) 
Apply liquid gasket to the 
bolt threads when installing. 
10. With the radiator cap off, start the engine and let it 
run until warmed up (Radiator fan goes on at least 
twice). Then, if necessary, add more coolant mix to 
bring the level back up to the bottom of the filler 
neck. 


. Put the radiator cap on tightly, then run the engine 
again and check for leaks. 


Cap Testing 


Remove the radiator cap, wet its seal with engine 
coolant, then install it on the pressure tester. 


Apply a pressure of 95—125 kPa (0.95—1.25 
kg/cm?, 14— 18 psi). 


Check for a drop in pressure. 


If the pressure drops, replace the cap. 


RADIATOR PRESSURE TESTER 
COMMERCIALLY AVAILABLE 


RADIATOR 


ADAPTOR 
(for small cap) 


Testing 


Wait until the engine is cool, then carefully remove 
the radiator cap and fill the radiator with engine 


, RADIATOR PRESSURE 
coolant to the top of the filler neck. TESTER 


У COMMERCIALLY AVAILABLE 
Attach the pressure tester to the radiator and apply 


a pressure of 95—125 kPa (0.95— 1.25 kg/cm?, 
14-18 psi). 

ADAPTOR 
Inspect for enngine coolant leaks and a drop in (for small cap) 
pressure. 


Remove the teater and reinstall the radiator cap. 


NOTE: Check for engine oil in the coolant and/or 
coolant in engine oil. 


Thermostat 
Replacement 
NOTE: Use new O-rings when reassembling. 
F22A1, H23A1 engines: 


BLEED BOLT 
10 М-т (1.0 kg-m, 7 Ib-ft) 


CONNECTING Replace. 
PIPE 


THERMOSTAT 
HOUSING 


RUBBER SEAL 
Replace. 
THERMOSTAT 
Install with pin up. 
THERMOSTAT COVER 


H22A1 engine: 


THERMOSTAT 
install with pin up. 
ECT SWITCH A 
28 N-m (2.8 kg-m, 20 Ib-ft) 


ER 
12 М.т (1.2 kg-m, 9 Ib-ft) THERMOSTAT GOV 
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ENGINE COOLANT 
TEMPERATURE (ECT) 
SWITCH A 

28 Nem (2.8 kg-m, 20 Ib-ft) 


BLEED BOLT 
10 Nem (1.0 kg-m, 7 lb-ft) 


THERMOSTAT 
HOUSING 


RUBBER SEAL 
Replace. 


Testing 


Replace the thermostat if it is open at room temperature. 


To test a closed thermostat: 


1. Suspend the thermostat in a container of water as 
Shown. 


2. Heat the water and check the temperature with a 
thermometer. Check the temperature at which the 
thermostat first opens, and at which it is fully open. 


CAUTION: Do not let the thermometer touch the 
bottom of hot container. 


3. Measure lift height of the thermostat when fully 
open. 


STANDARD THERMOSTAT 

Lift height: above 8.0 mm (0.31 in.) 
Starts opening: 169— 176°Е (76 —80?C) 
Fully open: 194°F (90°C) 


74——— — THERMOMETER 


THERMOSTAT 
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Water Pump 


Illustrated іпіх----------5----- 


NOTE: Use new O-rings when reassembling. 
F22A1, H23A1 engines: 


WATER OUTLET 
HOUSING 

Apply liquid gasket to 
cylinder head mating 
surface. 


ENGINE COOLANT 
TEMPERATURE (ECT) 
SENSOR 

18 N-m (1.8 kg-m, 13 Ib-ft) 


ECT GAUGE 
SENDING UNIT 
9 N-m (0.9 kg-m, 6.5 Ib-ft) 


12 Nem (1.2 kg-m, 
ENGINE OIL COOLER 9 Ib-ft) 
ә (H23A1 engine) ECT SWITCH B 


28 N-m (2.8 kg-m, 20 Ib-ft) 


ECT SWITCH A 
28 Nem (2.8 kg-m, 20 Ib-ft) 


M... BLEED BOLT 
10 x 1.25 mm 


i 10 N-m (1.0 kg-m, 
= ) 7 lb-ft) Ы 
R 


O-RING 
Replace. 


WATER PUMP 


O-RINGS 
Replace. 


%8х 1.25 mm 
22 N-m (2.2 kg-m, 
16 Ib-ft) 


CONNECTING PIPE 
(H23A1 engine) 


DRAIN BOLT 
60 N-m (6.0 kg-m. And 
43 lb-ft) ерсе 


Apply liquid gasket to bolt 
threads when installing. 


CONNECTING PIPE 
(F22A1 engine} 


з: CORROSION RESISTANT BOLT 
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H22A1 engine: 


ECT SENSOR 


18 Nem (1.8 kg-m, 13 lb-ft} 6 x 1.0 mm 


12 Nem (1.2 kg-m, 
9 Ib-ft) 


ECT GAUGE 
SENDING UNIT 
9 N-m (0.9 kg-m, 
6.5 Ib-ft) 


ECT SWITCH B 
28 N-m (2.8 kg-m, 20 lb-ft) 


6 x 1.0 mm 
12 Nem (1.2 kg-m, 
9 ib-ft) BLEED BOLT 
10 x 1.25 mm 
O-RING 10 N-m (1.0 kg-m, 
Replace. 7 Ib-ft) 


ENGINE OIL COOLER 


O-RING 
Replace. 


ECT SWITCH A 

\ 28 N-m (2.8 kg-m, 
у; 20 Ib-ft) 
WATER PUMP 6-те O-RINGS 


*8 x 1.25 mm 
22 М-т (2.2 kg-m, 16 Ib-ft) 


CONNECTING PIPE 


6 x 1.0 mm 
12 М-т (1.2 kg-m, 9 ib-ft) 


%: CORROSION RESISTANT BOLT 


Water Pump 


Inspection Replacement 


Remove the timing balancer belt and timing belt 
(Е22А1 engine: page 6-29, H23A1 engine: page 
6-63, H22A1 engine: page 6-109). 


Remove the timing balancer belt and timing belt 
{F22A1 engine: page 6-29, H23A1 engine: page 
6-63, H22A1 engine: page 6-109). 


Check that the water pump pulley turns freely. Unscrew the bolts, then remove the water pump. 


Check for signs of seal leakage. 


NOTE: Small amount of “weeping” from bleed hole 


is normal. WATER PUMP 


12 N-m (1.2 kg-m, O-RING 
9 16-9) Replace. 


3. Install the water pump in the reverse order of 
removal. 


BLEED HOLES 


EL 


BLEED HOLE RUBBER SEAL 
Apply liquid gasket 
to the water pump 
mating surface. 
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Fuel and Emissions 


Special Tools ........................................... 11-2 
Component Locations 
Index .. 
System Description 
Vacuum Connections ............................ 
Electrical Connections .. 
System Connectors 
Troubleshooting 
Troubleshooting Guide 
Self-diagnostic Procedures 
How to Read Flowcharts ... 


PGM-FI System 

System Description .................................. 11-48 

Troubleshooting Flowcharts 
Engine Will Not Start 
Engine Control Module . 
Heated Oxygen Sensor ... 
Heated Oxygen Sensor Heater . 
Fuel Supply System ................... 
Manifold Absolute Pressure Sensor ........ 11-64 


Top Dead Center/Crankshaft Position/ 
Cylinder Position Sensor ................... 


Engine Coolant Temperature Sensor 
Throttle Position Sensor ..... 
Intake Air Temperature Sensor .. 
Barometric Pressure Sensor 
Ignition Output Signal .. 
Vehicle Speed Sensor .. 
Electrical Load Detector .. 


Knock Sensor 
[Except F22A1 engine(S)] . 
A/T FI Signal A/B 


Idle Control System 
System Troubleshooting Guide .. 
System Description 
Troubleshooting Flowcharts 
Idie Air Control Valve ... 
Air Conditioning Signal . 
Alternator FR Signal ..... 


Automatic Transaxle 
Gear Position Signal . 


Starter Switch Signal . 
Brake Switch Signal ..... 2 
Power Steering Pressure Switch Signal ... 11-108 
Fast idle Thermo Valve .. 
Starting Air Valve .. 
Idle Speed Setting .... 


Fuel Supply System 

System Troubleshooting Guide 211-113 
System Description .... + 11-174 
Fuel Pressuite с оез анарын 11-114 
Fuel Injectors ........................................ 11-116 
Injector Resistor . .. 11-121 
Fuel Pressure Regulator . 11-122 
Fuel Filter .. .. 11-123 


Fuel Pump . n 11-124 
PGM-FI Main Relay .. 11-126 
Рег Тадк аанын 11-130 


Intake Air System 


System Troubleshooting Guide .................. 11-131 
System Description .. . 11-132 
Air Cleaner w 11-133 
Intake Control System 


[Except F22A1 engine(S)] ..................... 11-134 
Throttle Cable .... + 11-138 
Throttle Body .... .. 11-139 
Intake Air Bypass Control System 

[Except F22A1 engine(S)] ... 
Intake Manifold [F22A1 engine(S)] ... 


11-143 
. 11-148 


Emission Contro! System 
System Troubleshooting Guide 
System Description .. 
Tailpipe Emission vs 
Three Way Catalytic Converter wee 11-151 
Exhaust Gas Recirculation System . . 11-153 
Positive Crankcase Ventilation System ........ 11-159 
Evaporative Emission Controls ................... 11-160 


. 11-149 
. 11-150 
. 11-150 


Special Tools 


— 
Ref. No. Tool Number Description Q'ty Page Reference 
© A973X—041—XXXXX | Vacuum Pump/Gauge 1 11-68, 135, 139, 
144, 154, 162, 165 
© KS—AHM—32—003 Digital Multimeter 1 11-45, 58, 63 
Ф O7LAJ—PT3010A 1 11-45 
© 07JAZ —001000B Vacuum/Pressure Gauge 0—4 in. Hg 1 11-164, 165 
© 07406— 0040001 Fuet Pressure Gauge 1 11-115, 122 
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Component Locations ж 


Index 


H23A1 engine (USA: Si/Canada: SR): 


ELECTRICAL LOAD DETECTOR(ELD) THROTTLE POSITION (TP) SENSOR MANIFOLD ABSOLUTE 


Troubleshooting, Troubleshooting, page 11-74 PRESSURE (MAP) SENSOR 
page 11-84 Troubleshooting, 
EXHAUST GAS RECIRCULATION (EGR) FAST IDLE page 11-64, 68 
VALVE LIFT THERMO 


IDLE AIR CONTROL (IAC) VALVE 


SENSOR VALVE Troubleshooti 
Troubleshooting, Inspection age 11-96 ы 
раде 11-153 page 11-109 pag 


IGNITION CONTROL MODULE (ICM) 


Troubleshooting, page 11-80 EVAPORATIVE EMISSION 
* 


(EVAP) PURGE CONTROL 


“ INTAKE CONTROL SOLENOID VALVE 
^. SOLENOID VALVE Troubleshooting, page 11-162 
"^. Troubleshooting, SA 
N page 11-135 STARTING AIR VALVE 


Description, 
page 11-110 


Troubleshooting, 
page 11-70 INJECTOR RESISTER 


Testing, page 11-121 


INTAKE AIR TEMPERATURE 
(АТ) SENSOR 

Troubleshooting, 
page 11-76 


/ 7] T s EXHAUST GAS RECIRCULATION (EGR) 


VACUUM CONTROL VALVE 


ENGINE COOLANT 
TEMPERATURE (ECT) SENSOR 


Troubleshooting, Troubleshooting, 
page 11-72 page 11-153 
KNOCK SENSOR (KS) HEATED OXYGEN 
Troubleshooting, page 11-88 SENSOR (HO2S) 
Troubleshooting, 
INTAKE AIR BYPASS (IAB) VALVE page 11-56 SOLENOID YANE, eee Nt a 


Testing, page 11-146 Troubleshooting, page 11-153 


POWER STEERING PRESSURE (PSP} SWITCH 
Troubleshooting, page 11-108 


INTAKE AIR BYPASS (IAB) CONTROL SOLENOID VALVE 
Troubleshooting, page 11-144 


Component Locations 


OMEN MAECEN АБЕ 
Index 


H22A1 engine (USA: Si VTEC/Canada: SR-V) 
ELECTRICAL LOAD DETECTOR (ELD) 


Troubleshooting, 
page 11-84 IDLE AIR CONTROL (IAC) VALVE 
Troubleshooting, 
page 11-96 
THROTTLE POSITION (TP) SENSOR 
Troubleshooting, page 11-74 


EXHAUST GAS RECIRCULATION (EGR) 
VALVE LIFT SENSOR 
Troubleshooting, page 11-153 


FAST IDLE 
INTAKE CONTROL THERMO MANIFOLD ABSOLUTE 
SOLENOID VALVE VALVE PRESSURE (MAP) SENSOR 
Troubleshooting, Inspection Troubleshooting, 
page 11-135 page 11-109 page 11-64, 68 
IGNITION CONTROL MODULE (ICM) EVAPORATIVE EMISSION 


Troubleshooting, page 11-80 
N 


ТОР DEAD CENTER; 7, 
CRANKSHAFT POSITION/ М 
CYLINDER POSITION 
(TDC/CKP/CYP) SENSOR 
Troubleshooting, 
page 11-70 


(EVAP) PURGE CONTROL 
SOLENOID VALVE 
Troubleshooting, page 11-162 
STARTING AIR VALVE 
Description, 
page 11-110 
INJECTOR RESISTER 
Testing, page 11-121 


INTAKE AIR TEMPERATURE 
(IAT) SENSOR 
Troubleshooting, 

page 11-76 


EXHAUST GAS 

RECIRCULATION (EGR) 
ENGINE COOLANT VACUUM CONTROL VALVE 
TEMPERATURE (ECT) SENSOR Troubleshooting, page 11-153 
Troubleshooting, 


page 11-72 
EXHAUST GAS RECIRCULATION {EGR} 


CONTROL SOLENOID VALVE 
Troubleshooting, page 11-153 
KNOCK SENSOR {KS} 
Troubleshooting. page 11-88 POWER STEERING PRESSURE (PSP) SWITCH 
HEATED OXYGEN Troubleshooting, page 11-108 
SENSOR (HO2S) 
Troubleshooting, 
page 11-56 
INTAKE AIR BYPASS (IAB) VALVE INTAKE AIR BYPASS (IAB) CONTROL SOLENOID VALVE 
Testing, page 11-146 Troubleshooting, page 11-144 


11-4 


F22A1 engine (S): 


ELECTRICAL LOAD DETECTOR (ELD) IDLE AIR CONTROL (IAC) VALVE 


Troubleshooting, Troubleshooting, 
page 11-84 page 11-96 
MANIFOLD 
ABSOLUTE 
THROTTLE POSITION PRESSURE 
(TP) SENSOR {MAP) SENSOR 
EXHAUST GAS RECIRCULATION (EGR) \ Troubleshooting, page 11-74 Troubleshooting, 
VALVE LIFT SENSOR page 11-64, 68 
Troubleshooting, page 11-153 
EVAPORA’ MIS: 
IGNITION CONTROL MODULE (ICM) PURGE CONTROL SOLEO 
Troubleshooting, page 11-80 `, “ә VALVE 


Troubleshooting, page 11-162 
TOP DEAD CENTER/ 


CRANKSHAFT POSITION/ 
CYLINDER POSITION 

(ТОС/СКР/СҮР) SENSOR 
Troubleshooting, 
page 11-70 


FAST IDLE 
THERMO VALVE 
Inspection, page 11-110 


INJECTOR RESISTER 
Testing, page 11-121 


STARTING 

AIR VALVE 
Description, 
page 11-110 


INTAKE AIR 
TEMPERATURE 
ПАТ) SENSOR 
Troubleshooting, 
page 11-76 


/ 
EXHAUST GAS RECIRCULATION (ЕСЕ) 
VACUUM CONTROL VALVE 
Troubleshooting, page 11-153 
ENGINE COOLANT let f 
TEMPERATURE (ECT) SENSOR EXHAUST GAS RECIRCULATION (EGR) CONTROL 


Troubleshooting, SOLENOID VALVE 
page 11-72 Troubleshooting, page 11-153 


b" 


POWER STEERING PRESSURE (PSP) SWITCH 
HEATED OXYGEN Troubleshooting, page 11-108 


SENSOR (HO2S) 
Troubleshooting, 
page 11-56 
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Component Locations 
Index 


EVAPORATIVE EMISSION FUEL PUMP 
{EVAP) TWO WAY VALVE Testing, page 11-125 
Testing, page 11-165 Replacement, page 11-125 


FUEL FEED PIPE FUEL FILL 


FUEL FILTER 
Replacement, page 11-123 


EVAPORATIVE EMISSION 
(ЕУАР) CONTROL CANISTER 
Troubleshooting, page 11-162 


FUEL TANK 
Replacement, 
page 11-130 


FUEL 

PRESSURE REGULATOR 
Testing, page 11-122 
Replacement, page 11-123 


FUEL VAPOR 
HOSE 


FUEL INJECTORS 
Troubleshooting, 

page 11-116 

Replacement, page 11-119 
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AIR CLEANER {ACL) 


THROTTLE BODY 


Disassembly, Inspection, page 11-139 
page 11-133 Disassembly, page 11-141 
INTAKE AIR 
INTAKE DUCT 


CONTROL 
DIAPHRAGM 


(Except F22A1 

engine} 

we LE: 
page 11-135 ut 


THROTTLE CABLE 
Inspection/Adjustment, 


page 11-138 
Installation, page 11-138 


POSITIVE CRANKCASE VENTILATION (PCV) VALVE 
Ж Inspection, page 11-159 


РОМ-ҒІ MAIN RELAY 
Relay Testing, page 11-126 
Troubleshooting, page 11-128 


ENGINE CONTROL MODULE (ЕСМ) 
Self-diagnostic Procedures, page 11-42 SERVICE CHECK CONNECTOR (2P) 
Troubleshooting, page 11-50 Self-diagnostic Procedures, page 11-42 
Removal, page 11-45 
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System Description 
Vacuum Connections 


H23A1 engine (USA: Si/Canada: SR) 
H22A1 engine (USA: Si VTEC/Canada: SR-V) 


EVAPORATIVE EMISSION (ЕУАР) 
PURGE CONTROL 
SOLENOID VALVE 


EVAPORATIVE EMISSION 

(EVAP) PURGE CONTROL DIAPHRAGM VALVE 
EVAPORATIVE EMISSION 
{EVAP) CONTROL CANISTER 


то 
EVAPORATIVE EMISSION 
{EVAP) TWO WAY VALVE 


VALVE LIFT SENSOR 


EXHAUST GAS RECIRCULATION (EGR) 
VALVE 


EXHAUST GAS RECIRCULATION (EGR) E 


MANIFOLD ABSOLUTE 
PRESSURE (MAP) SENSOR 


STARTING AIR VALVE 


INTAKE 
CONTROL 
CHECK VALVE 


© INTAKE AIR BYPASS 


(АВ) CHECK VALVE 
JQ 
NW 


iar CSS V) Wa (6 


e. 
SOLENOID g А 
VALVE 5 Е 
е» ме INTAKE AIR BYPASS 
Sh в FRONT OF VEHICLE FUEL PRESSURE (IAB) CONTROL (в) 22; 
INTAKE AIR BYPASS (IAB) CONTROL ACTUATOR 


REGULATOR SOLENOID VALVE 


сәбә 
1 Sy %, то 
ба CRUISE CONTROL 
DIAPHRAGM EXHAUST GAS 
е RECIRCULATION 
2. (EGR) VACUUM 
(0 CONTROL VALVE 
INTAKE EXHAUST GAS RECIRCULATION (EGR) 
CONTROL CONTROL SOLENOID VALVE 


DIAPHRAGM 
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F22A1 engine (S): 


EVAPORATIVE EMISSION 
EVAPORATIVE EMISSION (ЕУАР) 


(EVAP) CONTROL CANISTER 
EVAPORATIVE EMISSION PURGE CONTROL 
(ЕУАР) PURGE CONTROL DIAPHRAGM VALVE SOLENOID VALVE 
то 


EVAPORATIVE EMISSION 
{EVAP) TWO WAY VALVE © 2 
СХА (27) ші 
с> 
С) 
EXHAUST GAS [] 


RECIRCULATION (EGR) 


VALVE LIFT SENSOR 
MANIFOLD ABSOLUTE PRESSURE 
(MAP) SENSOR 


EXHAUST GAS STARTING AIR VALVE 
RECIRCULATION” OO 
(ЕСА) VALVE SZ 


SS) 
MT. EXHAUST GAS RECIRCULATION (EGR) 


à VACUUM CONTROL VALVE 


FUEL PRESSURE 
REGULATOR 


FRONT OF VEHICLE 


TO 
CRUISE CONTROL 
ACTUATOR 


EXHAUST GAS RECIRCULATION (EGR) 
CONTROL SOLENOID VALVE 


System Description 
Vacuum Connections 


H23A1 engine (USA: Si/Canada: SR) 
H22A1 engine (USA: Si VTEC/Canada: SR-V} 


INTAKE AIR BYPASS (IAB) VACUUM TANK 


@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR @ INTAKE AIR BYPASS (IAB) CHECK VALVE 

@ ENGINE COOLANT TEMPERATURE (ЕСТ) SENSOR @ INTAKE CONTROL DIAPHRAGM 

@ INTAKE AIR TEMPERATURE (IAT) SENSOR @ INTAKE CONTROL SOLENOID VALVE 

®© KNOCK SENSOR (KS) @ INTAKE CONTROL VACUUM TANK 

@© IDLE AIR CONTROL (IAC) VALVE @ INTAKE CONTROL CHECK VALVE 

@ IDLE ADJUSTING SCREW @ THREE WAY CATALYTIC CONVERTER (TWC) 

FAST IDLE THERMO VALVE (9) POSITIVE CRANKCASE VENTILATION (PCV) VALVE 
@ STARTING AIR VALVE @ EXHAUST GAS RECIRCULATION (EGR) VALVE 
FUEL INJECTOR EXHAUST GAS RECIRCULATION (EGR) VALVE LIFT 
@ FUEL FILTER SENSOR 

(2 FUEL PRESSURE REGULATOR @ EXHAUST GAS RECIRCULATION (EGR} VACUUM 
@ FUEL PUMP CONTROL VALVE 

FUEL TANK @ EXHAUST GAS RECIRCULATION (EGR) CONTROL 
(9 AIR CLEANER SOLENOID VALVE 

RESONATOR @ EVAPORATIVE EMISSION (ЕУАР) CONTROL CANISTER 
@ INTAKE AIR BYPASS ПАВ} CONTROL DIAPHRAGM @ EVAPORATIVE EMISSION (ЕУАР) PURGE CONTROL 
INTAKE AIR BYPASS (АВ) CONTROL SOLENOID VALVE SOLENOID VALVE 


@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL 
DIAPHRAGM VALVE 
@ EVAPORATIVE EMISSION (ЕУАР) TWO WAY VALVE 
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F22A1 engine (S): 
f, 


® 


@ HEATED OXYGEN SENSOR (HO2S) THREE WAY CATALYTIC CONVERTER (TWC) 

@ MANIFOLD ABSOLUTE PRESSURE (МАР) SENSOR @ POSITIVE CRANKCASE VENTILATION (PCV) VALVE 
@ ENGINE COOLANT TEMPERATURE (ECT) SENSOR EXHAUST GAS RECIRCULATION (EGR) VALVE 

@ INTAKE AIR TEMPERATURE (IAT) SENSOR EXHAUST GAS RECIRCULATION (EGR) VALVE LIFT 
© IDLE AIR CONTROL (IAC) VALVE SENSOR 

© IDLE ADJUSTING SCREW @ EXHAUST GAS RECIRCULATION (ЕСА) VACUUM 

@ FAST IDLE THERMO VALVE CONTROL VALVE 

STARTING AIR VALVE @ EXHAUST GAS RECIRCULATION (EGR} CONTROL 
FUEL INJECTOR SOLENOID VALVE 

FUEL FILTER @ EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER 
@ FUEL PRESSURE REGULATOR @ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL 
@ FUEL PUMP SOLENOID VALVE 

03 FUEL TANK @ EVAPORATIVE EMISSION (ЕУАР) PURGE CONTROL 
0% AIR CLEANER DIAPHRAGM VALVE 

49 RESONATOR 09 EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE 
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System Description 
Electrical Connections 


PGM-FI MAIN RELAY 


PRESSURE ! 
SWITCH ~ 


SERVICE 5 
СНЕСК Е 


scs 


FUEL [c] 


INJECTORS 


INJECTOR 
RESISTOR 


IAC VALVE 


MiL 


of yo 


AIC 161 4———— 


COMPRESSOR m 
CLUTCH 


1 ] RELAY 


ACC А15 


CONNECTOR 


DATA LINK о 


TXD/RXD 


5 оя | 
ҒАМ б 
ТІМЕН eh 3 
UNIT П 

? 3 CONDENSOR 


FANH A12 


CONNECTOR [О 


АЛ GEAR 
POSITION 
SWITCH 


FAN 
RELAY 


АІС 


н 
! 
! 
1 
i 
22-1] i SWITCH 
i 
1 
1 
' 
1 
1 


! FUSES 

i 

! @ CLOCK RADIO (10 А)” Мо. 4 BACK UP (10 A) 

! @ BATTERY (100 Al* О ЕСИ (ЕСМ) (15 Al 

1916 SW (50 А)” No. 13 METER {10 A) 

10) STOP HORN (15 Aj* CONDENSER FAN (15 Al* 

í © FUSE BOX (40 Al* No. 11 REAR DEFROSTER RELAY (10 А) 
‘ 


@ No. 2 STARTER SIGNAL (7.5 А) 


*: in the UNDER-HOOD FUSE/RELAY BOX 


MAP 
SENSOR 


ТР 
SENSOR 


ICM1 A21 


EGR ICM2 А22 


VALVE 
LIFT 
SENSOR 


Pese | — — [| SOL ag Oo nmo 1 
SWITCH 


[А] 


1 
SOLENOID VALVE |- 
(H22A1 engine) 


@ EGR CONTROL SOLENOID VALVE 

@ EVAP PURGE CONTROL SOLENOID VALVE 
@ IAB CONTROL SOLENOID VALVE 

engine) @ INTAKE CONTROL SOLENOID VALVE 


AL AP AP AT AN AM ATL AG ATT AU AEC AED ATE Bt OD и 67 BO Bran ONE ПИТИ ee DDR LU 


аъ AG аа AD ADO RUE Ase ате ave ane аза ate ase 7 г 


TERMINAL LOCATIONS 


(cont'd) 
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System Description 
Electrical Connections (cont'd) 


C432 (C135 C114 НО28 


ORN/WHT 
BRN/BLK % 


C112 $ 
m Et Ез ее E ron S| 


сазз C115 
BLK2 | 
ORN2 ORN2: 
i BLK/YEL BLK/YEL 
[А] 
‘ C101 
WHT/RED WHT/RED 
| 
| YEL/GRN: C125 
F: YEL/GRN2 veuGRN:—] 
BRN/BLK 
BLK/RED 
BLK1 BLK: 
BLK2 BLK2 
020 |YEL/WHT: 
YEL/BLK * T 
| 991 
€] [р] 
i 
525 113 
YELWHT 
D11 | RED/BLK RED/BLK TP SENSOR 
Өй | GRN/WHT2 
E 
B C106 
yan —{ 
BLK/BLU BLK/BLU 


(To page 11-15} (To page 11-15) (То page 11-16) 
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{From page 11-14) 
C425 


(From page 11-14) (From page 11-14) 


TDC/CKP/CYP 
C125 SENSOR 


ORNs ORNs 
wH = e EM——À————EE—— WHT —— 
— ORN/BLU - — ORN/BLU— 
— WHT/BLU- == WHT/BLU- 
— BLU/GRN - —- BLU/GRN— 
—-BLU/YEL = —-BLU/YEL = 
BLK/RED 
v С107 
ік 
YEL/BLK 
RED/BLK 
[— RED/BLK 


RED/BLK 


RED/BLK 


C102 
RED/BLK-] |FUEL INJECTOR 
ВАМ on INo. 1) 
C103 
перісі FUEL INJECTOR 
RED: RED: (Мо. 2) 
C104 
——RED/BLK — ] FUEL INJECTOR 
BLU BLU (No. 3) 
C105 
RED/BLK FUEL INJECTOR 
YEL YEL (No. 4) 
C426 * 
be ci 
BLK: PSP 
RED/GRN RED/GRN SWITCH 
C109 
BLK/YEL 28 
РМК РМК vane 
{Except F22A1 engine) 
C122 
YEL/BLU | хаш. | ECT SENSOR 
C108 
RED/YEL GENANNTE 1 IAT SENSOR 
B 
C117 
RED/WHT: RED/WHT 
WHT/BLK- | WHT/BLK —| | EGR VALVE 
GRN/WHT | | LIFT SENSOR 
|н) 


(cont'd) 
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System Description 


Electrical Connections (cont'd) 


C463[T C325 C310. 
BLK/YEL EGA CONTROL 
RED2 RED2 SOLENOID VALVE 
C321 
BLKIYEL a CONTROL 
RED/GRN RED/GRN—31 | SOLENOID VALVE 
н {Е) 
5 
C320. 
RED/WHT 
WHT/BLU | WHT/BLU MA SOR 
BLU/WHT T * BLU/WHT 
TO CONDENSER FAN 
BLU/RED BLU/RED —» RELAY 
TO A/C COMPRESSOR 
RED/BLU RED/BLU —* CLUTCH RELAY 
BLU/BLK BLU/BLK >» TO А/С SWITCH 


Y 
ІШ 


C429 


BLK/YEL INTAKE CONTROL 
A т WHT 


{Except F22A1 engine) 


C442 
BRN/WHT — | SERVICE 


BRN/WHT 
CHECK 
BLU/WHT CONNECTOR. 
Ы 
4 C443 
LT GRN/RED LT GRN/RED DATA LINK 
BLK/RED CONNECTOR 
C411 
[E]4— — —— RED/BLK 
[G4 ———— — vEL/BLU 
ORN/RED ORN/RED 
TCM (A/T) 
ORNs ORN: 
PNK РМК 
LT GRN/BLK LT GRN/BLK 


UNDED-HOOD 
FUSE/RELAY BOX 
@ BATTERY (100 А) 
@ IG SW (50 A) 


UNDED-HOOD 
FUSE/RELAY BOX 


@ FUSE BOX (40 A) wir аса 
(2) CLOCK RADIO (10 А) C422 
(8 STOP HORN (15 A) WHT/RED 
WHT/YEL WHT/YEL 
C424 
WHT/YEL 
C420 
Іш BLK/YEL 
GRN/BLK GRN/BLK 
i 
Ga03 
BATTERY 
61 
PGM-FI 
C478... MAIN RELAY 
D YEL/BLU 
| BLK/YEL 
YEL/BLK Fi YEL/BLK 
YEL/BLK 
BLU/RED 
GRN/BLK: GRN/BLK 
YEL 
GRN/BLK2 C] «— BLK 
C461 
ик] 
C522, BLK 
6521 IGNITION 
SWITCH 
UNDER-DASH то 
FUSE/RELAY BOX МІТ: STARTER 4 
@ ECU (ECM) (15 A) CUT RELAY 
@ No. 2 STARTER SIGNAL АЛ: A/T GEAR 
(7.5 A) POSITION 
@ Мо. 4 BACK UP (10 A) SWITCH 
@ No. 13 METER (10 A) 
WHT/RED 
1 [А] C471 
4 BLK/YEL 
BLK/YEL 
Б BLK/YEL 
BLK/RED 
BLU/RED BLU/RED 
C469 
YEL/BLU 
GRN/WHT: GRN/WHT: 
GRN/WHT: 
C601 
YEL 
UNDER-DASH 
FUSE/RELAY BOX 
C479 
L— — — — — GRN/WHT: BRAKE 
WHT/YEL SWITCH 
(To page 11-18) 


(cont'd) 
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System Description 
Electrical Connections (cont'd) 


(From page 11-17) GAUGE ASSEMBLY 


MIL 


с614 
YEL e 
C404 г. C620 
A13 BLU/WHT BLU/WHT 
ce12 
B7 LT GRN LT GRN 
GRN m 4 
GRN/WHT- 
C445 
GRN/WHT | [РТА ОРАП 
GRN SWITCH 
C138 
C484 — 139 
АА GRN/YEL 4] САМ/ҮЕІ. j Mise SOLENOID 
{H22A1 engine) 
к! C137 
C426 — C134 VTEC PRESSURE 
D6 LT BLU — —————— — —34 LT BLU | SWITCH 
BUKIRED (H22A1 engine! 
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System Description 
System Connectors [Engine Compartment] 


H22A1 engine (USA: Si VTEC/Canada: SR-V) 
H23A1 engine (USA: Si/Canada: SR) 


C113 


C117 
C138 C137 
C115 А 
AA / 
» \ 
А 
AY Е; 


ENGINE 
WIRE HARNESS 


MAIN WIRE С122 
НАНМЕ55 
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(D | YEL'WHT ORN. 
[@ [RED/BLK @ |BLK/YEL 
@ |GRN/wHT? 1 © |вік? 
© | YEL/BLK 
C125 C137 {H22A1 engine) C138 (H22A1 engine) 


[оян — —] 
[оме —] 
ашон — | 
Героям — ] 
[унт 
нта — 
[шүк — — 
Ге јео —— —] 


Twi 
2Твкібан | 
sm 


[WHT/BLU (ABS! | 
WHT/BLU 
WHT/RED 

BLK 


ГЈ 


CICMA 


C117 


Opeon — 
[@ |cavwrr? —] 
ГӘ [werk — ] 


1 |RED/BLU 


2 [WHT/GRN {ABS} 


Ф [WHT/VEL 


В |WHT/BLK (ABS) 


RED/GRN 


9 |BLK/YEL (ABS) 


BLU/RED 
WHT (ABS) 


WHT/GRN [10] wHr (ABS) 


11 [WHT/BLU 


[o] 
[o] 


C122 


GRN/WHT: 
[reve — | 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK? are not the same). 
2: Related to Fuel and Emissions System. 


(сота) 
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System Description 
System Connectors [Engine Compartment] (cont'd) 


H22A1 engine (USA: Si VTEC/Canada: SR-V) 
H23A1 engine (USA: Si/Canada: SR) 


MAIN WIRE 
HARNESS C484 


C139 C429 


ENGINE WIRE 
HARNESS 
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C425 C426 c429 


WHT/BLK (A/T) 
YEL 


C432 (M/T) 


C433 C484 (H22A1 engine) 


[muon — — Te твам — - ] [9 Toss vec 
[2 erue [ун | 


[3 Jonne ^ ^ |s]omwve | 
[*]wermu —— [ejowwe | 
Le [euwe ^ ^ [c [Reba 


[C [ERN — —] 
[® |onvwer | 
[несш — —] 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLKz are not the same). 


O: Related to Fuel and Emissions System. 


(cont'd) 
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System Description 
System Connectors [Engine Compartment] (cont'd) 


H22A1 engine (USA: Si VTEC/Canada: SR-V) 
H23A1 engine (USA: Si/Canada: SR) 


C320 
C321 


C106 


А 
ы, / X Ж ‘ 
SO NOY SS C107 


9 


| / | 5 ` қ c108 


C105 


C103 LEFT ENGINE 
COMPARTMENT 


WIRE HARNESS 


C109 


C101 


ENGINE 


WIRE с102 
HARNESS 
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C101 C102 C103 C104 C105 


WHT/RED 


WHT/GRN 
WHT/BLU 


BLK/YEL 


(9 [RED/BLK Q [RED/BLK Ф [RED/BLK 
© |BRN @ [RED' | ®© [Bu @ [YEL 


c109 C111, 


C108 
[o] © [RED/8LK © JGRNWHT? Ф Jerker Го [RED/GRN E] 
DIET (Seana | БЕ] 
C320 


@ | YEL/8LK 
[© [терлик — 
ESA 


€112 C310 C321 


Су B 


1 
[®© [RED/BLU Ф [RED2 
[2p — = Ф [вкте 


s 


O |RED/GRN 
2 [BLK/VEL 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK2 аге not the same). 
О: Related to Fuel and Emissions System. 


(cont'd) 
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System Description 
System Connectors [Engine Compartment] (cont'd) 


F22A1 engine (S): 


C117 


C113 


MAIN'WIRE 5. N | AIS / 
HARNESS NO N Oo IN ews, 
Nd / AS Ж È 
f | LY WE 
р F 27 
ж C114 
NA 
a. f 
G101 2 
ENGINE WIRE 
HARNESS 
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C113 C114 C115 C117 C122 
Q | YEL'WHT. (9) |GAN/WHT? 0) |ORN? (9 | REDWHT (D |GRN/WHT? 
Ф [RED/BLK @ [War @ | BLK/YEL 1 € | сяһлмнт2 Q [veL/g.u 
[5] G [ORNWHT Q suc [ G [WHT/BLK 

YEUBLK 
C125 C420 C421 


aj а 


Ф [вк 1 Гент 
@ [сямвік 2 [BLK/GRN 
[©] & |ƏLK/YEL @ [мнт | 
[O [vise — ] 
Ге wur J 
[& | 
C422 C424 


т [RED/BLU НЕЕ 
2 |WHT/BLU 2 |WHT/GRN (ABS) | @ | WHT/YEL 
(9 |WHT/RED 3 | -- 8 |УУНТ/ВІК (ABS) 
4 [BLK 4 [REO/GRN 8 [BLK/YEL (ABS) 
5 |Btu/REO (5 [WHT/GRN 10 | WHT (ABS) 
6 [WHT (ABS) — | 11 [WHT/BLU 
G [WHT YEL 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK2 are not the same). 
©: Related to Fuel and Emissions System. 


(cont'd) 
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System Description 
System Connectors [Engine Compartment] (cont'd) 


F22A1 engine (S): 


MAIN 
WIRE à 57 
HARNESS ЫХ 


6101 
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C426 C426 C432 (M/T} 


à [REDYEL O [WHT/BLK ] © [ввмувгк. | 


2 [GRN/BLK 8 |WHT/YEL @ [wur 
WHT/BLK (АЛ) Ф | YEL/BLU © | ORN/wHT 
YEL — rA 

RN 


WHT/BLU 
BLU/YEL 
BRN 


& |GANWHT? 
(6) |BLK/RED 
REO? (2 Jorn? 


® 
® [au (2 [ORN/BLU 
Q [Yer 49 | BLU/GRN 


BLU/GRN 
BLU/VEL 


WHT/BLU 


ге] 
[8] 
fonna — 8] 
[9] 
[auve — — [16] 


(6 |WHT/GRN 99 | YEL/&.K 
7 [аш Q [veuwar 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK? are not the same). 


O: Related to Fuel and Emissions System. 


(cont'd) 
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System Description 
System Connectors [Engine Compartment] (cont'd) 


F22A1 engine (S): 


C106 


C320 


C104 


C108 


C107 


C101 x — ] E ge^ 
L 


ет C111 
C310 
ENGINE 102 
WIRE 
HARNESS LEFT ENGINE 
COMPARTMENT 
WIRE 
HARNESS 
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C103 C104 C105 


C102 
ATA 


@ |Вео/вік 
RN 


[2 [ei 


@ [RED/BLK © |RED/BLK. 
Ф [au @ [yet 


C106 C107 C111 


BLK/BLU 
YEL/BLK 


Bi 


Ф |вер/вкк 

(2 [RED' | 

C108 

[O [GRNAWHT? (D [RED/GRN 
ЕЕ © 
C321 


Q [RED2 Ф [ware @ [REO/GRN 
(2) [вак | Ф [Btu WHT [5 [eux/ver 


@ [REOWHT 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK? аге not the same). 
2: Related to Fuel and Emissions System. 


(cont'd) 
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System Description 
System Connectors [Dash and Floor] (cont'd) 


DASHBOARD WIRE 
HARNESS 


MAIN WIRE 
HARNESS 


LEFT ENGINE 
COMPARTMENT 


WIRE 
HARNESS 


C471 


LEFT SIDE 
WIRE HARNESS 
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| C442 C443 C445 (A/T) C451 


[О euw ] ГО [LT GRN/RED 7 [GRN/RED @ [WHT 

Г |вямлунт — ] Ба à [sx [z[— 

(9 |BLk/RED 9 [GRN/8LK [з Твкмнт | 
10 [YEL 
@ [GRNWHT 
12] — 

C461 C463 C466 
9Г8|7|6 JOME ho 9/71 71615 u50 
0|1908//17 ШЕ 222120|19|18| 1/1 
ТГ-- == [ol Тинто — 
такони KE — Ф ЕСІ ——_| 

ER 13 |RED/GLK 3 (Ф [wmo — 7] 
4 |GRN/BLK EE 4 
© [Yer [15] — 5 
6 [WHT/YEL 16| — 6 

|2 [самар — ^ [17] 

Га [Buve — - [18] [f] — — —] 

|9 |cnvwur ^ — |та іперте | [9 [REOWHT ^ | 

Lio] [oenn — 

(9 [eur ^ | 
C469 C471 C478 


BEACH D P7215) EJ [2]. 1618 
[8|9 [7 s L^ ess MEME [2122 [1/5 |5 | 


COI = (6) [GRN/wHT! © [ҮЕ В © [BLK/VEL ] 
[2 [BLURRED % |GRN/WHT' @ |В @ |BLU/RED ] 
@ |veueLu [ — (Э) |YEL/BLK Ф [YEU | 
4 | — H [puer La — | € [cnN/e.k* | 
5 В ЕУ thm 

6 [BLK 13 [BLU 
(2 [yet 14 | BLK/YEL 


10 |GRN/BLU 21 | WHT/BLK 
11 |ҮЕІ/ВІК 22 | YEL/RED* 


NOTE: Different wires with the same color have been given а number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK? are not the same). 
O: Related to Fuel and Emissions System. 


* : Canada 
**: Canada (with heated seats) 


| System Description 
| System Connectors [Dash and Floor] (cont'd) 


DASHBOARD WIRE 
HARNESS 


MAIN 
WIRE 
c612 C614 HARNESS 


C601 
C479 
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С479 


WHT/YEL. 


GRN/WHT! 


C614 


c601 


Nal [5617] 
LAAS hah she 


Esaiae dn 


——f 


16 [WHT/GRN 


17 |BLK. 


18 


BLU/RED 


RED/BLU 


RED/BLK 


DEAA 
e1/ 


1 [REO/BLK | э [GRNVEL 1 [PNK 9 [LT GRN/WHT 

2 |GRN/BLU [по — 2| — 10 | GRN/YEL. 
із [= Sae 3| — 11 [GRN/BLU 
[ГОЗ 12] — 4 |ORN | 12 |GRN/ORN 

5 |BLU/RED 33| — 5 [yer & [GAN 

8 [GRN/RED [та [BLK 8| — 14 | GRN/RED 

7 |GRN/YE. |15 [aru 7 [YEL | @ | GRN/WHT. 

8 [GRN/eLU 16 [BLK/RED © |LT GRN [16 [вік 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK2 are not the same). 
O: Related to Fuel and Emissions System. 


%; Canada 


(cont'd) 
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System Description 
System Connectors [Dash and Floor] (cont'd) 


DASHBOARD 
WIRE 
HARNESS 


C415 
MAIN WIRE 
HARNESS 


C417 C411 
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C404 


2. 


э]в|7[[6 


5]4[[з]2[1| 


L1 
|2019|18|1716һ514|13|1211100) 


С411 (АЛ) 


Айча 


Са 


N 


C415 (ECM-A) 


[@ [GANAWHT (AM) — [11 [GRN/VEL (ArT) 1Г-- 12 [WHT/BLU [@ Tern 14, — 
2 |GRN/RED (АЛ) 12 [BRN/BLK 2 |GRN/WHT © [ORNs @ [vec ® |RED/BLU 
Ф [BLUAWHT 13 |RED/GRN з= 1| — @ [RED % |WHT/GRN 
4 |YEURED та [BRN/BLK | а = 15 [BLU/YEL @ | ӘМҮН їн22А1 елеге! | (9 |PNK*** 
® [GAN (am 15 | RED/GAN © | Yere @ [ORN/RED [© [Btu (% [ORN/RED (АТ) 
6 | WHT/BLU 16 [LT GRN/WHT (АЛ) 8 [BRNAWHT 17 | BLU/GRN © | ORN/WHT @ [WHT*** 
7 |GRN/BLU (A/T) @ |LT GRN (АЛ) © [RED/OLK @ [LT GRN/BLK © | GRN/BLK" @ | RED/GRN 
8 [RED T18 [WHT/YEL [s] — 19 | ORN/8LU (8) | GRN/BLK* | & | YEL/GRN' 
9 |GRN/RED э [OAN э [OAN 20| — ($ | GLK/BLU @ | YEL/GRN? 
10 [RED/BLU ВЕС 10| — z[-— 10| — ЕЛЕСІ 
O [PNK [22|] — @ [RED? 19 (вк? 
@ |BLu/REO 9 | YEL/BLK 
Q [BLUWHT ® [ктер 


С416 (ЕСМ-В) 


hahahaa] 7] 5] 3] 11 
heltanzhole |1212) 


Opas To Jaume — —] 
[ofen fojon — —] 
[Gom iam fojon - | 
[ofan ент — — —] 
[ашак — [9 omi | 
| таи — ] 
pore am te [eto —— 
[9 [арван _ — Téb]euv& — | 


C417 (ECM-D) 


рт зт тєзЇт1[э]7[7[з[1] 
г22018//741210//16|412| 


[о ware, |Ф(матықк ^^ 1] 
Го [GRNwHt! | 


[ooun —&|we —  —] 


|0 emvwur |8 RYE || 
eee 1 —— 1] 


[5| 

[© [твшн?А өше |O Мнташ | 

Го [кт GAN/RED | 6$ [LT GRN/BLK (AT 
[e{[— . . [e[mower ^ | 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK? are not the same). 
C: Related to Fuel and Emissions System. 


*; Except F22A1 engine 


(cont'd) 
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System Description 
System Connectors [Fuel Pump] (cont'd) 


LEFT SIDE 
WIRE 
HARNESS 


C537 
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М 


C537 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK: 
and YEL/BLK? are not the same). 
О: Related to Fuel and Emissions System. 


Troubleshooting 
Troubleshooting Guide 


NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they should 
be inspected starting with (1). Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system ®©, etc. 


PAGE SYSTEM 


PGM-FI 


ENGINE HEATED MANIFOLD | TOP DEAD CENTER/| ENGINE | TuRorre | INTAKE AIR |аарометас| IGNITION | VEHICLE 
ABSOLUTE (CRANKSHAFT COOLANT TEM- 
CONTROL OXYGEN POSITION PRESSURE OUTPUT SPEED 
MODULE SENSOR PRESSURE |POSITION/CYLINDER | TEMPERA- SENSOR PERATURE SENSOR SIGNAL SENSOR 
SENSOR POSITION SENSOR [TURE SENSOR} SENSOR 
|. 
SYMPTOM 50 56, 58, 62 64, 68 И 


MALFUNCTION INDICATOR X 
LAMP IMILI** TURNS ом |С 9-С 
MALFUNCTION INDICATOR tu І 
LAMP (МІШ? * BLINKS. Н or (77 CO er Га) or (11 or (83 


© 


ENGINE WON'T START 


DIFFICULT TO START 
ENGINE WHEN COLD 


© 
© 


WHEN COLO 
FAST IDLE 
OUT OF SPEC. 


ROUGH IDLE 


e? 
© 


IRREGULAR 
IDLING WHEN WARM 
RPM TOO 

HIGH 


WHEN WARM 


RPM TOO 
Low 


© 


© 


WHILE 
WARMING UP 


© 


FREQUENT 


STALLING 
AFTER 


WARMING UP 


© 


MISFIRE OR 
ROUGH 
RUNNING 


POOR FAILS 
PERFORM- EMISSION 
ANCE TEST 


© 


LOSS OF 
POWER 


© © 


| * df codes other then those listed above are indicated, count the number of blinks again. If the MIL is in fact blinking 
these codes, replace the ECM. 
If the MIL is on while the engine is running, jump the service check connector. If no code is displayed (MIL stays 
on steady), the back-up system is in operation. 
Substitute a known-good ECM and recheck. If the indication goes away, replace the original ECM. 


** USA: Canada: 
MALFUNCTION ^ CHECK Хе 
INDICATOR pum ENGINE == 
LAMP (MIL) LIGHT 


Except F22A1 engine (s) 
**** H22A1 engine (USA: Si VTEC/Canada: SR-V} 


PGM-FI IDLE CONTROL FUEL SUPPLY EMISSION CONTROL 
VARIABLE VALVE | VARIAVLE VALVE EXHAUST GAS 
ELECTRICAL | TIMING & VALVE | TIMING & VALVE KNOCK ATH АТА JOLE AIR OTHER FUEL OTHER INTAKE RECIRCU- OTHER 
LOAD ШЕТ ELECTRONIC | LIFT ELECTRONIC SENSOR SIGNAL A SIGNAL B CONTROL IDLE INJECTOR FUEL AIR LATION EMISSION 
DETECTOR |CONTROL SOLENOID|CONTROL PRESSURE wrt VALVE CONTROLS SUPPLY CONTROL CONTROLS 
VALVE **** SWITCH **** SYSTEM 
84 6-75 6-77 88 90 90 96 92 116 113 131 153 149 


Troubleshooting 
Self-diagnostic Procedures 


!. When the Malfunction Indicator Lamp (MIL) has been reported on, do the following: 


1. Connect the service check connector terminals with a jumper wire as shown (the service check connector is lo- 
cated behind the center console). Turn the ignition switch on. 


DATA LINK 
CONNECTOR (3P) 
Do not attach 

the jumper wire. 


SERVICE CHECK 
CONNECTOR (2P) 


JUMPER WIRE 


2. Note the Diagnostic Trouble Code (DTC): The MIL indicates a code by the length and number of blinks. The MIL 
can indicate simultaneous component problems by blinking separate codes, one after another. Codes 1 through 
9 are indicated by individual short blinks. Codes 10 through 43 are indicated by a series of long and short blinks. 
The number of long blinks equals the first digit, the number of short blinks equals the second digit. 


USA: CANADA: 
MALFUNCTION CHECK 
INDICATOR ENGINE 
LAMP LIGHT 
(MIL) 
= E Problei 
eparate Problems: 
Pee іе Short 
СЕСЕ S595 сәсә Д n n = See DTC 1 
CE ГІСІ С "m 2< a Ге Bye 2 нді nnn rwr. = See DTC 3 
4 ре UMN ш See ОТС 13 


Long short 
Simultaneous Problems: 
See DTC 1 and 3 
See DTC 3 and 4 
See DTC 3 and 14 


| 
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ll. Engine Control Module (ЕСМ) Reset Procedure 
1. Turn the ignition switch off. 


2. Remove the the CLOCK RADIO (10 A) fuse from the under-hood fuse/relay box for 10 seconds to reset the ECM. 


NOTE: 

Ф Disconnecting the CLOCK RADIO (10 A ) fuse also cancels the radio preset stations and the clock setting. 
Make note of the radio presets before removing the fuse so you can reset them. 

€ The radio may have a coded theft protection circuit. Be sure you get the customer's code number before removing 
the CLOCK RADIO (10 A) fuse. 


UNDER-HOOD 
FUSE/RELAY 
BOX 


lil. Final Procedure (this procedure must be done after any troubleshooting) 


1. Remove the jumper wire. 
NOTE: If the service check connector is jumped, the MIL will stay on. 
2. Do the ECM Reset Procedure. 


3. Set the radio preset stations and the clock. 


Troubleshooting 
Self-diagnostic Procedures (cont'd) 


DIAGONOSTIC 
TROUBLE SYSTEM INDICATED 
CODE (DTC) 

0 ENGINE CONTROL MODULE (ECM) 

1 HEATED OXYGEN SENSOR (HO2S) 

3 MANIFOLD ABSOLUTE PRESSURE (МАР SENSOR) 

4 CRANKSHAFT POSITION (CKP SENSOR) 

6 ENGINE COOLANT TEMPERATURE (ECT SENSOR) 

7 THROTTLE POSITION (TP SENSOR) 

8 TOP DEAD CENTER POSITION (TDC SENSOR) 

9 No. 1 CYLINDER POSITION (CYP SENSOR) 

10 INTAKE AIR TEMPERATURE (IAT SENSOR) 

12 EXHAUST GAS RECIRCULATION (EGR VALVE LIFT SENSOR) 

13 BAROMETRIC PRESSURE (BARO SENSOR) 

14 IDLE AIR CONTROL (IAC VALVE) 

15 IGNITION OUTPUT SIGNAL 

16 FUEL INJECTOR 

17 VEHICLE SPEED SENSOR (VSS) 

20 ELECTRICAL LOAD DETECTOR (ELD) 

21 VARIABLE VALVE TIMING & VALVE LIFT ELECTRONIC CONTROL (VTEC) 
SOLENOID VALVE** 

22 VARIABLE VALVE TIMING & VALVE LIFT ELECTRONIC CONTROL (VTEC) 
PRESSURE SWITCH ** 

23 KNOCK SENSOR (KS)* 

41 HEATED OXYGEN SENSOR (HO2S) HEATER 

43 FUEL SUPPLY SYSTEM 


*: Except F22A1 engine(S) 
**: H22A1 engine (USA: Si VTEC/Canada: SR-V) 


€ If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace 
the ECM. 

€ The Malfunction Indicator Lamp (MIL) may come on, indicating a system problem when, in fact, there is a poor or 
intermittent electrical connection. First, check the electrical connections, clean or repair connections if necessary. 

€ The MIL and D4 indicator light may light simultaneously when the code blinks 6, 7 and 17. 
Check the PGM-FI system according to the РОМ-ҒІ system troubleshooting, then recheck the D4 indicator light. If 
it lights, see page 14-36. 

Ф The MIL does not come on when there is a malfunction in the A/T FI signal or electrical load detector circuits. However, 
it will indicate the codes when the service check connector is jumped. 
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If the inspection for a particular failure code requires the test harness, remove the right door sill molding and the small 
cover on the right kick panel and pull the carpet back to expose the ECM. Unbolt the ECM cover. With the ignition switch 
off, connect the test harness. Check the system according to the procedure described for the appropriate code(s) listed 
on the following pages. 


ECM COVER 


TEST HARNESS 
07LAJ—PT3010A 


AY аз AB AT AP AULLTE ACE лт Asp APA AE Oy D мою 80 angu nt b! 03 OF D? DO 077019 DIS 077 09 01 
o0000000000000[|0000000 оооооооооо 
ооооооооооооојооооооо оооооооооо 
AD AG AG AD ADO ASD ІТ ТЕЛЕДІ ETCuTETETERT Of Da 00 Du Ov 012 610 016018 00 011 


TERMINAL LOCATIONS {cont'd} 


Troubleshooting 
Self-diagnostic Procedures (cont'd) 


CAUTION: 

€ Puncturing the insulation on a wire can cause poor or intermittent electrical connections. 

€ For testing at connectors other than the test harness, bring the tester probe into contact with the terminal from the 
connector side of wire harness connectors in the engine compartment. For female connectors, just touch lightly with 
the tester probe and do not insert the probe. 


RUBBER SEAL TESTER PROBE 


ШИИНИН, 


пиш) 


WIRE HARNESS 
TERMINAL 
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How to Read Flowcharts 


A flowchart is designed to be used from start to final repair. it's like a map showing you the shortest distance. But be- 
ware: if you go off the ‘‘map’’ anywhere but a ‘‘stop’’ symbol, you can easily get lost. 


START 
(bold type) 


Describes the conditions or situation to start a troubleshooting flowchart. 


ACTION Asks you to do something; perform a test, set up a condition etc. 


DECISION Asks you about the result of an action, then sends you in the appropriate troubleshooting direction. 


STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs 
(bold type) you to an earlier part of the flowchart to confirm your repair. 


NOTE: 

€ The term “Intermittent Failure'' is used in these charts. tt simply means a system may have had a failure, but it checks 
out OK at this time. If the Malfunction Indicator Lamp (MIL) on the dash does not come on, check for poor connections 
or loose wires at all connectors related to the circuit that you are troubleshooting (see illustration below). 

© Most of the troubleshooting flowcharts have you reset the Engine Control Module (ЕСМ) and try to duplicate the diag- 
nostic trouble code (DTC). If the problem is intermittent and you can't duplicate the code, do not continue through 
the flowchart. To do so will only result in confusion and, possibly, a needlessly replaced ECM. 

€ “Open” and “Short” are common electrical terms. An open is a break in a wire or at a connection. A short is an 
accidental connection of a wire to ground or to another wire. In simple electronics, this usually means something won't 
work at all. In complex electronics (like ECM's), this can sometimes mean something works, but not the way it's sup- 
posed to. 

€ If the electrical readings are not as specified when using the test harness, check the test harness connections before 

proceeding. 


PGM-FI System 


System Description 


INPUTS ENGINE CONTROL MODULE (ECM) OUTPUTS 

TDC/CKP/CYP Sensor Fuel Injectors 

MAP Sensor PGM-FI Main Relay (Fuel Pump) 
ECT Sensor MIL 

1AT Sensor IAC Valve 

TP Sensor A/C Compressor Clutch Relay 
HO2S Fuel Injector Timing and Duration ICM 

VSS EVAP Purge Control Solenoid Valve 
BARO Sensor D D HO2S Heater 

Starter Signal Electronic Idle Control VTEC Solenoid Valve* * 

ALT FR Signal ALT 

Air Conditioning Signal Other Control Functions EGR Control Solenoid Valve 
A/T Gear Position Signal IAB Control Solenoid Valve* 
Battery Voltage (IGN. 1) Intake Control Solenoid Valve* 
Brake Switch Signal Ignition timing Control 


PSP Switch Signal 

EGR Valve Lift Sensor 
Knock Sensor* 

VTEC Pressure Switch* * 


L jl | 


%; Except F22A1 engine 
**: H22A1 engine 


ECM Back-up Functions 


ч PGM-FI System 
The PGM-FI system on this model is a sequential multiport fuel injection system. 


Fuel Injector Timing and Duration 

The ECM contains memories for the basic discharge durations at various engine speeds and manifold pressures. The 
basic discharge duration, after being read out from the memory, is further modified by signals sent from various sensors 
to obtain the final discharge duration. 


Idle Air Control 

Idle Air Control Valve (IAC Valve) 

When the engine is cold, the A/C compressor is on, the transmission is in gear {A/T only) or the alternator is charging, 
the ECM controls current to the IAC Valve to maintain correct idle speed. 


Ignition Timing Control 

Ф The ECM contains memories for basic ignition timing at various engine speeds and manifold pressures. Ignition timing 
is also adjusted for engine coolant temperature. 

€ A Knock Control System is also used. When detonation is detected by the knock sensor, the igntion timing is retarded 
(Except F22A1 engine). 


Other Control Functions 
1. Starting Control 
When the engine is started, the ECM provides a rich mixture by increasing fuel injector duration. 
2. Fuel Pump Control 
@ When the ignition switch is initially turned on, the ECM supplies ground to the PGM-FI main relay that supplies 
current to the fuel pump for two seconds to pressurize the fuel system. 
€ When the engine is running, the ECM supplies ground to the PGM-FI main relay that supplies current to the fuel pump. 
€ When the engine is not running and the ignition is on, the ECM cuts ground to the PGM-FI main relay which cuts 
current to the fuel pump. 
3. Fuel Cut-off Control 
е During deceleration with the throttle valve closed, current to the fuel injectors is cut off to improve fuel economy 
at speeds over 1,100 rpm. 
Ф Fuel cut-off action also takes place when engine speed exceeds, F22A1 (5): 6,600 rpm, H23A1 (USA: Si/ 
Canada: SR): 6,800 rpm, H22A1 (USA: Si VTEC/Canada: SR-V): 7,700 rpm, regardless of the position of the 
throttle valve, to protect the engine from over-revving. 


A/C Compressor Clutch Relay 
When the ECM receives a demand for cooling from the air conditioning system, it delays the compressor from being 
energized, and enriches the mixture to assure smooth transition to the A/C mode. 


Evaporative Emission (EVAP) Purge Control Solenoid Vaive 

When the engine coolant temperature is below 167°F (75°C) [H22A1 engine (USA: Si VTEC/Canada: SR-V): 158°F 
(70°C)], the ECM supplies a ground to the EVAP purge contro! solenoid valve which cuts vacuum to the EVAP purge 
control diaphragm valve. 


Intake Air Bypass (IAB) Control Solenoid Valve 

When the engine speed is below 4,800 rpm [H22A1 engine (USA: бі VTEC/Canada: SR-V): 4,600 rpm), the IAB 
contro! solenoid valve is activated by a signal from the ECM, intake air flows through the long intake path, then high 
torque is delivered. At speeds higher than 4,800 (or 4,600) rpm, the solenoid valve is deactivated by the ECM, and 
intake air flows through the short intake path in order to reduce the resistance in airflow. 


Intake Control Solenoid Valve 
When the engine speed is below 4,000 rpm, the ECM supplies a ground to the intake control solenoid valve. This 
opens the solenoid valve sending intake manifold vacuum to the intake control diaphragm. 


Exhaust Gas Recirculation (EGR) Control Solenoid Valve А 2 
When the EGR is required for control of oxides of nitrogen (NOx) emission, the ECM supplies ground to the EGR 
control solenoid valve which supplies regulated vacuum to the EGR valve. 


Alternator (ALT) Control 
The system controls the voltage generated at the alternator in accordance with the electrical load and drive mode, 
and reduces the engine load to improve the fuel economy. 


ECM fail-safe/back-up Functions 


1. 


Fail-safe Function 
When an abnormality occurs in a signal from a sensor, the ECM ignores that signal and assumes a pre-programmed 
value for that sensor that allows the engine to continue to run. 


Back-up Function 
When an abnormality occurs in the ECM itself, the fuel injectors are controlled by a back-up circuit independent of 
the system in order to permit minimal driving. 


Self-diagnosis Function [Malfunction Indicator Lamp (MIL)] 

When an abnormality occurs in a signal from a sensor, the ECM lights the MIL and stores the code in erasable memory. 
When the ignition is initially turned on, the ECM supplies ground for the MIL for two seconds to check the MIL bulb 
condition. 


PGM-FI System 
Troubleshooting Flowchart — Engine Will Not Start 


Engine will not start. 


Watch the Malfunction Indicator 
Lamp (MIL) and turn the ignition 
switch ON. 


Did the MIL come on at all? 


YES 


Perform troubleshooting on page 
11-51. 


Did the MIL go off after two 
seconds? 


Perform troubleshooting on page 
11-52. 


YES 


Turn the ignition switch OFF. 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


Turn the ignition switch ON. 


Measure voltage between body 
ground and the following termi- 
nals individually: A23, A24. 


Is there less than 1.0 V? 


YES 


6000000000060] 00000000 
0000000000090 | 00000000 


Less than 1.0 V?. 


Repair open in wire(s} between 
ECM and 6101 (located at ther- 
mostat housing) that had more 
than 1.0 V. 


Inspect fuel pressure (see page 
11-115). 


is fuel pressure ОК? 


YES 


Pepair as necessary (see page 
11-115). 


nition system check 
{see section 23). 


00000000000 
00000000000 


The Malfunction Indicator Lamp 
(MIL) never comes on (even for 
two seconds) after ignition is 
turned on. 


Is the iow oil pressure light on? 


YES 


Troubleshooting Flowchart — Engine Control Module (ECM) 


Inspect No. 13 METER (10 A) 
fuse (in the under-dash fuse/relay 


Turn the ignition switch OFF. 


box). 


Is the fuse OK? 


Replace the fuse. 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


| YES 


Repair open in YEL wire between 
No. 13 METER (10 A) fuse and 
gauge assembly. 


Connect A13 terminal to body 
ground. 


Turn the ignition switch ON. 


Is the MIL on? 


2000000000000 [ оооооооо 
ооооообоооооо | 00000000 


Measure voltage between body 
ground and the following termi- 
nals individually: A23, A24. 


Is there less than 1.0 V? 


YES 


— Replace the MIL bulb. 

— Repair open in BLU/WHT wire 
between ECM (A13) and 
gauge assembly. 


A23 
оооооооооообо)фоооооооо 
9000000000090 | оооооооо 

A24 


Less than 1.0 inr.) 


-= 


Repair open in wire(s) between 
ECM and G101 (located at ther- 
mostat housing) that had more 
than 1.0 V. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


00000000000 
490000000000 


00000000000 
00000000000 


PGM-FI System 


Troubleshooting Flowchart — Engine Control Module (ECM) 


The Malfunction Indicator Lamp 
(MIL) stays on or comes on after 
two seconds. 


Connect the service check con- 
nector terminals with a jumper 
wire (see page 11-42). 


Turn the ignition switch ON. 


Does the MIL indicate 
any Diagnostic Trouble 
Code (DTC)? 


NO 


Remove the jumper wire from the 
service check connector. 


NOTE: When there is no code stored, the MIL will stay 
on if the service check connector is jumped. 


YES Go to self-diagnostic procedures 


(see page 11-40). 


0000000000000 
0000000000000 


Try to start the engine. 


Did the engine start? 


NO 


> YES 


Remove and inspect the NO. 4 
BACK UP {10 A) fuse in the under- 
dash fuse/relay box. 


Turn the ignition switch OFF. 


L 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


4] 


Turn the ignition switch ОМ. 


Measure voltage between D4 (+) 
terminal and D21 (-) terminal. 


Is there approx. 5V (A/T: 11 V)? 


NO 


Repair short to body ground in 
BRN/ WHT wire between the ECM 
{D4}, Transmission Control Mod- 
ule (TCM), ABS control unit or 
4WS contro! unit and service 
check connector. 


— Repair open in BRN/WHT wire 
between ECM (D4) and serv- 
ice check connector. 

— Repair open in BLU/WHT wire 
between service check con- 
nector and ECM (D21). 


Is the fuse ОК? 


NO 


Replace the fuse. 


YES 


(To page 11-53) 


YES 


YES 


021 (-) 


00000000000 
09000000000 
D4 {+} 

t—s5 №? 


(A/T: 11 V?) 


Connect the service 
check connector termi- 
nals with a jumper wire. 


Measure voltage be- 
tween D4 (+) terminal 
and 021 (-) terminal. 


Remove the jumper 
wire from the service 
check connector. 


(To page 11-53) 


*NOTE: After repair, disconnect the service check con- 


nector jumper wire, test drive the car, and recheck the 


MIL for code. 


(From page 11-52) 


Inspect the ECU (ЕСМ) (15 A) 
fuse in the under-dash fuse/relay 
box. 


(From page 11-52) 


Turn the ignition switch 
OFF. 


NO 
Is the fuse OK? 


Replace the fuse. 


Disconnect “А” con- 


YES 


Turn the ignition switch ON. 


Disconnect the 3P connector of 
each sensor one at a time: 

* MAP sensor 

“ EGR valve lift sensor 

* Throttle Position (TP) sensor 


NO 


Does the MIL remain ON? 


YES 


Turn the ignition switch OFF. 


Connect the test harness. 

Disconnect the “D” connector 
from the ECM only, not the main 
wire harness (see page 11-45). 


Check for continuity between 
body ground terminals D19, D20. 


nector from the ECM. 


Turn the ignition switch 
ON. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


NO 
YES 


Repair short to body 
ground in BLU/WHT | 
wire between the ECM 
(A13) and the MIL. 


Replace the sensor that caused 
the light to go out. 


0000000000000[00000000 06697 
2000000000000 | 00000000 [t 


D19 


Continuity? 


YES 


> 


18 there continuity? 


NO 


Reconnect all the sensor con- 
nectors. 
Reconnect the ‘’D’’ connector to 
the ECM. 


Turn the ignition switch ON. 


(To page 11-54) 


Repait short to body ground in 
RED/WHT wire between ECM 
(D19) and MAP sensor or EGR 
valve lift sensor. 

— Repair short to body ground in 
YEL/WHT wire between ECM 
(D20) and TP sensor. 


(cont'd) 


PGM-FI System 
Troubleshooting Flowchart — Engine Control Module (ECM) (cont'd) 


(From page 11-53) 


Measure voltage between body 
ground and the following terminal ооооооооооооо | оооооооо 6% jo] ooooooooooo 
individually: A26, B2. 0000000000009 | 90000000 | 900000 | 00000000000 


A26 B2 


$ Less than 1.0 V? 


Repair open in BLK/RED (A26) or 
x Is there less than 1.0 V? BRN/BLK (B2) and G101 (located 
бі at thermostat housing). 


YES 


r 
A25 (+) B1 (+) 


"Менге voltage between A26 0000000000006] 60000000 [t $ 00000000000 
(—) and the following: B1 (+) and 0000000000009 | 00000000 00000000000 
A25 (+). 

= BATTERY A26 (-) BATTERY В 


VOLTAGE? VOLTAGE? 


— Repair open in YEL/BLK wire 
between ECM (A25, B1) and 
PGM-FI main relay. 


< Is there battery voltage? 
| M 


— Check PGM-FI main relay and 
ў wiring connectors at PGM-FI 
YES ү 
Е main relay. 
қ Substitute а known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 


nal ECM. 


11-54 


PGM-FI System 
Troubleshooting Flowchart — Heated Oxygen Sensor (HO2S) 


ЕС ЗЯ < The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in the 
-> UL. Heated Oxygen Sensor (HO2S) circuit. 


The Heated Oxygen Sensor (Н025) detects the oxygen content in the exhaust gas and signals the ECM. In operation, 
the ECM receives the signals from the sensor and varies the duration during which fuel is injected. The HO2S has an 
internal heater. The heater stabilizes the sensor’s output. The HO2S is installed in the exhaust manifold (H23A1 engine 
(USA: Si/Canada: SR), H22A1 engine (USA: Si VTEC/Canada: SR-V): in the exhaust pipe A). 


HEATER 
ZIRCONIA TERMINALS 


ELEMENT 
| STOICHIOMETRIC 
VOLTAGE (У) AIR-FUEL RATIO 
SENSOR 
TERMIN. 
ALS RICH — AIR- — — LEAN 
обр FUEL 
== RATIO 


— The MIL has been reported on. 

— With service check connector 
jumped (see page 11-42}, code 
1 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Warm up engine to normal oper- 
ating temperature (the radiator fan 
comes on]. 


Run engine for 60 seconds. 


Road test with the manual trans- 
mission in 4th gear ( A/T: 
position). 

Starting at 1,600 rpm, accelerate 
using wide open throttle for at 
least 5 seconds. Then decelerate 
for at least 5 seconds with the 
throttle completely closed. 


Intermittent failure, system is OK 
at this time. Check for. poor con- 
nections or loose wires at C432 
(located at right shock tower), 
C114 (HO2S) and ECM. 


is the MIL оп and does it indi- NO 
cate code 1? 


YES 


Go to page and perform test for 
себе 43 (see page 11-62). 


11-56 


PGM-FI System 
Troubleshooting Flowchart — Heated Oxygen Sensor (HO2S) Heater 


The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem in 
the Heated Oxygen Sensor (HO2S) Heater circuit. 


— Engine is running. 

-- The MIL has been reported on. 
With service check connector 
jumped (see page 11-42), code 
41 is indicated. 


a те ЕСМ Reset Procedure (see H23A1 engine (USA: Si/Canada: SR) 
9 2 H22A1 engine (USA: Si VTEC/Canada: SR-V): 


\ Start the engine. \ Interni ане, sys- 
| tem is OK at this time 
(test drive may be 


< Is the MIL оп and does it indi- NO necessary). 


cate code 41? Check for poor connec- 
tions or loose wires at 
YES C432 (located at right 


shock tower), C114 
Turn the ignition switch OFF. 


(HO2S) and ECM. 


DIGITAL 
MULTIMETER 
К5--АНМ--32--003 


Disconnect the АР connector from Ғ22А1 engine (S): 
the HO2S. 


Measure resistance between ter- 
minals C and D on the HO2S. 


NO 
Is there 10-40 9? Replace the HO2S. 
YES 
DIGITAL 
MULTIMETER 
(To page 11-59) KS —AHM — 32—003 


11-58 


(From page 11-58) H23A1 engine 


(USA: Si/Canada: SR), 

H22A1 engine 

Check for continuity to body (USA: Si VTEC/Canada: SR-V): 
ground on terminals C and D of 
the HO2S. 


YES 
Is there continuity? Replace the HO2S. 


NO 


Check for continuity between ter- 
minal D and terminals A and B in- 
dividually. 


F22A1 engine (S): ы (4.5 kg-m, 


YES 
Is there continuity? Replace the HO2S. | 


NO 


Turn the ignition switch ON. 


At HO2S harness, measure vol- 
tage between YEL/BLK (+ } termi- 
nal and ORN/WHT (-) terminal. 


Is there battery voltage? 


NO 


Disconnect the “А” connector H028 


45 Nem 
from the ECM. (4,5 kg-m, 33 ib-ft) 


Measure voltage between YEL/ 4 
BLK (+) terminal and body At HO2S harness, measure vol 


round tage between YEL/BLK (+) termi- 
groune: nal and ORN/WHT (-) terminal. 


YES Repair short in ORN/ 
Is there battery voltage? ———| WHT wire between 
ECM (A6) and HO2S. 


NO 


~ NO Repair open in YEL/BLK 
Is there battery voltage? wire between HO2S 
and PGM-FI main relay. 


YES 


Turn the ignition switch OFF. 


Reconnect the HO2S connector. 


(To page 11-60) (To page 11-60) 


(соға) 


PGM-FI System 
Troubleshooting Flowchart — Heated Oxygen Sensor (HO2S) Heater (cont'd) 


(From page 11-59) 


(From page 11-59) 


Connect the test harness “А” 
connector to the main wire har- 
ness only, not the ECM (see page 
11-45). 


Connect an ammeter between ter- 
minals Аб (+) and А26 (-) 


* Monitor over a 5 minutes period. 


Is the current less than 
Replace the HO2S. 0.1 A?* 


NO 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


ee EE 


Reconnect the 4P connector to 
the HO2S. 


Connect the test harness “А” BATTERY | 0000000000000 00000000000 
connector to the main wire har- VOLTAGE?| 0090000000000 00000000000 


ness only, not the ECM (see page 
11-45). 


Turn the ignition switch ON. 


Measure voltage between A6 (+) 
terminal and A23 {– ) terminal. 


Repair open in ORN/WHT wire be- 
tween ECM (A6) and HO2S. 


Is there battery voltage? 


YES 


Substitute a known-good ECM 
and recheck. Н symptom/indica- 
tiongoes away, replace the origi- 
nal ECM. 


PGM-FI System 


Troubleshooting Flowchart — Fuel Supply System 


8 


à 
x 
N 
7 


^ 


— The MiL has been reported on. 

— With service check connector 
jumped (see page 11-42), code 
43 is indicated. 


^ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 43: A problem in 
the Heated Oxygen Sensor (HO2S) circuit or a problem in the Fuel Supply System. 


From code 1 trouble- 
shooting (page 11-56). 


Is the code 43 accompanied by 
the MIL and poor driveability? 


YES 


Go to Fuel Supply System (see 
page 11-113). 


NO 


Do the ECM Reset Procedure 
(see page 11-43). 


Warm up engine to normal oper- 
ating temperature (the radiator fan 
comes on). 


Hold engine at 3,000 rpm for two 
minutes. 


(A/T: [N] or [P] position.) 


15 the MIL on and does it 
indicate code 43? 


Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 

Check for poor connections or 
loose wires at C432 {located at 
right shock tower), C114 (HO2S) - 
and ECM. 


Turn the ignition switch OFF. 


| 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


With the ignition switch OFF, wait 
for at least two minutes. 


install a jumper wire onthe test 
harness between A6 and A26. 


| 


Turn the ignition switch ОМ. 


Measure voltage between D14 
(+) terminal and A26 (-) termi- 
nal as soon as the ignition switch 
is turned on. 


{To page 11-63) 


11-62 


NOTE: 

“ Use DIGITAL MULTIMETER 
(KS-AHM-32-003) or equivalent. 

* Use 2 Volt range. 


0000000000000 [ оооооооо ооооооооооо 
0090000000009 | оооооооо 4 00000000000 


90000000000 
ЭООООООООООО 


014 (+) 


0000000000000  оооооооо 
0000000000009 |00000000 
E: Voltage should start at 
рер 0.4—0.5 V when the 
ignition switch is first 
turned on, and decrease 
to below 0.1 V in tess 
than two minutes. 


(From page 11-62) 


Is there 0.1 V or less when the 
ignition switch is first turned 
on? 


NO 


Disconnect the 4P connector from 
the HO2S. 


YES Disconnect the 4P connector from 


the HO2S. 


Measure voltage between D14 
(*) terminal and A26 (-) 


terminal. 


| 


YES 
is there more than 0.1 V? 


Replace the HO2S. 


| No 


Disconnect the “D” connector 
from the main wire harness. 


Measure voltage between D14 
(+) terminal and А26 (-) ter- 
minal. 


is there more than 0.1 V? 


she 


YES 


Measure voltage at the engine 
wire harness side of the HO2S 
Connector between GRN/WHT 
(7) and WHT (+). 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


Is there more than 0.1 V? 


YES 
Replace the HO2S. 


NO 


Check for open in WHT wire be- 
tween ЕСМ (014) and НО25. tf 
wire is OK, repair open in 
GRN/WHT wire between ECM 
(022) and НО25. 


F22A1 engine {S): 


WHT 
(+) 


GRN/ 
WHT (-) 


DIGITAL MULTIMETER 
К5--АНМ--32-003 


H23A1 engine (USA: Si/Canada: SR), 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 


Н025 
45 М-т 
(4.5 kg-m, 33 Ib-ft) 


45 Nem 


(4.5 kg-m, 33 lb-ft} 


Repair short in WHT 


wire between ECM 
(014) and HO2S. 


DIGITAL MULTIMETER 
KS—AHM —32—003 


PGM-FI System 
Troubleshooting Flowchart —Manifold Absolute Pressure (MAP) Sensor —— 


E 7 = L Тһе Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 3: An electrical 
heal > 3 X. problem in the Manifold Absolute Pressure (MAP) Sensor system. 

Nd mte үе ШОУ, 

- --|5|- The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 5: А mechanical 
Pe аа А7 


~ problem (vacuum leak) in the Manifold Absolute Pressure (MAP) Sensor System. 


The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM. 


VACUUM 
CAVITY OUTPUT 


0 5 10 15 20 25 30 lin. Hg) GAUGE 
as ee md READING 
100 200 300 400 500 600 700 (mm Hg! 


— Engine is warm and running. 

— The MIL has been reported on. 

— With service check connector 
jumped (see page 11-42), code 
3 is indicated. 


> ПОМИНА 


Do the ECM Reset Procedure (see 
page 11-43). 


L 


Start the engine and allow it to 
idle. 


Intermittent failure, system is OK 
at this time (test drive may be 
necesary}. 

Check for poor connections or 
loose wires at C463 (located un- 
der left side of dash), C320 (MAP. 
sensor) and ECM. 


Is the MIL on and does it indi- à NO 
cate code 3? 


YES 


Turn the ignition switch OFF. 


Disconnect the 3P connector from 
the MAP sensor. 


Turn the ignition switch ON. 


(To page 11-65) 


11-64 


(From page 11-64) 


Measure voltage between RED/ 
WHT (+) terminal and body 
ground. 


is there approx. 5 V? 


NO 


Turn the ignition switch OFF. 


Connect the test harness “D” 
connector to the ECM only, not to 
the main wire harness (see page 
11-45). 


Turn the ignition switch ON. 


Measure voltage between D19 
(%) terminal and 021 (-) 
terminal. 


is there approx. 5 V? 


Repair open in RED/WHT wire be- 
tween ECM (D19) and MAP 
sensor. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


YES 


YES 


(—) terminal. 
NO 


9000000000000 f 00000000 


0000000000000 | 00000000 


D19 (+) D21 (-) 


000000000 
00000000000 


Measure voltage between RED/ 
WHT (+) terminal and BLU/WHT 
(-) terminal. 


Is there approx. 5 V? 


YES 


Measure voltage between WHT/ 
BLU (+) terminal and BLU/WHT 


T- 


Is there approx. 5 V? » 


YES 


Turn the ignition switch OFF. 


r 


Reconnect the 3P connector to 
the MAP sensor. 


iTo page 11-66) 


Connect the test harness between 
the ECM and connector (see page 


11-45). 
L 


Turn the ignition switch ON. 


| 
(То page 11-66) 


NO 


Repair open in BLU/ 
WHT wire between 
ECM (021) and МАР 
sensor. 


(cont'd) 


PGM-FI System 
Troubleshooting Flowchart — Manifold Absolute Pressure (MAP) Sensor (cont'd) 


(From page 11-65) (From page 11-65) 


Measure voltage between D17 
(+) terminal and D21 (-) 
terminal. 


Turn the ignition switch OFF. 


Connect the test harness 
connector to the ECM only, not to 
the main wire harness (see page 
11-45). Is there approx. 3 V? 


Replace the MAP sen- 
sor. 


YES 


Substitute a known-good ECM 
and recheck. If symptom/indica- 


Turn the ignition switch ON. tion goes away, replace the origi- зу? 
= паі ЕСМ. r1 


D17 (+) 021 (-! 


Measure voltage between D17 0000000000000 | 00000000 fk 00000000606 
(+} terminal and D21 (-) 0000000000000 | 00000000 § 3100000000000 


terminal. 


— Repair short in WHT/BLU wire 
between ECM (D17) and MAP 


YES sensor. 
С 15 there approx. 5 V? 2— — Repair in WHT/BLU wire 


between ECM (D17) and MAP 


NO sensor. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
па! ECM. 
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Troubleshooting Flowchart — Manifold Absolute Pressure (MAP) Sensor (cont'd) - 


Mob ut 


SL uu 
2081- 


- The MIL has been reported оп. 

— With service check connector 
jumped (see page 11-42), code 
5 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Start the engine and keep engine 
speed at 2,000 rpm for one 
minute with the manua! transmis- 
sion in neutral (A/T: | P| or|N| po- 


sition). 
— Intermittent failure, system is 
OK at this time (test drive may Қ 
YID. NO be necessary). . 
le me МІ. БУ snd does; (tings EUM — Check vacuum hoses, pipes 
/ and connections. 
YES — Make sure all connectors are 
secure. 


MAP SENSOR 


Disconnect #21 hose from the 
throttle body, connect vacuum 
pump to the hose and apply 
vacuum. 


VACUUM РОМР/ 
GAUGE 
А973Х —041 —XXXXX 


#21 HOSE 


NO Connect a vacuum pump to the 


MAP sensor and apply vacuum. 


YES | 


Does it hold vacuum? 


Does it hold vacuum? 


NO Replace the MAP sen- 


P sor. 
| YES 
Connect a T-fitting from a vacu- Repair vacuum leak in hose rout- 
um gauge between the throttle ing between MAP sensor and 
body and #21 hose. throttle body. 


(To page 11-69) 


{From page 11-68) 


Start the engine. 


Is there manifold vacuum? 


YES 


Remove restriction from throttle 
body. 


Turn the ignition switch OFF. 


— 


Connect the test harness between 
the ECM and connectors (see 


page 11-45). 


Turn the ignition switch ON. 


Measure voltage between D17 


(*) terminal 
terminal. 


and D21 (-) 


0000000000000 
0000000000000 


Is there approx. 3 V? 


Replace the MAP sensor. 


YES 


Start the engine 
idle. 


and allow it to 


Is there approx. 1 V? 


Replace the MAP sensor. 


YES 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 


nal ECM. 


017 (+) D21 (-) 


90000000000 
00000000000 


PGM-FI System 
Troubleshooting Flowchart — TDC/CKP/CYP Sensor 


-(ӨЖ|- -[14 l- The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 4: A problem in the 
“Тл тту Crankshaft Position (СКР) Sensor circuit. 
Їр =~ > 4 < The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 8: A problem in the 
= 5.2 ~~ Тор Dead Center (ТОС) Sensor circuit. 
Ч É bs |__~ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 9: A problem in the 
= = с> 3 С Cylinder Position (CYP) Sensor circuit. 


The CKP Sensor determines timing for fuel injection and ignition of each cylinder and also detects engine speed. The 
TDC Sensor determines ignition timing at start-up (cranking) and when crank angle is abnormal. The CYP Sensor detects 
the position of No. 1 cylinder for sequential fuel injection to each cylinder. 


Sloe EU ACER 2 
“CONE: SE 
VAT ылу NEA We арас тады 


— The MIL has been reported on. 

— With service check connector 
jumped (see page 11-42), code 
4, 8 and/or 9 are indicated. 


Do the ECM Reset procedure (see 


page 11-43). 
Start the engine. 4 
Intermittent failure, system is OK 
at this time (test drive may be 
Is the MIL on and does it indi- à NO necessary]. A View from 
cate code 4, 8 and/or 9? Check ‘for. poor connections or F22A1 terminal 


loose wires at C425 (located at 
right shock tower}, C125 (TDC/ 
CKP/CYP sensor} and ECM. 


engine (5): side 


YES 


i : Si : SR). 
Turn the ignition switch OFF. | H22A1 ires (USA: Si/Canada: SRI, trom 
(USA: Si VTEC/Canada SR-V): terminal 


side 


Disconnect the 8P connector from 
the TDC/CKP/CYP sensor. 


(To page 11-71) 


11-70 


(From page 11-70) 


Measure resistance between ter- 
minals of the indicated sensor. 
*see table 


is there 350—700 0? 


YES 


Replace the distributor 
housing (see section 
23). 


e 


SENSOR 


DTC 


SENSOR ECM 
TERMINAL TERMINAL COLOR 


WIRE 


B B15 BLU/GRN 


B16 BLU/YEL 


B13 ORN/8LU 


в“ WHT/BLU 


Check for continuity to body 
ground on both terminals of the 
indicated sensor. 


Is there continuity? 


NO 


Replace the distributor 
housing (see section 
23). 


Reconnect the connector. 


r 


Connect the test harness to the 
main wire harness only, not to the 
ECM (see page 11-45). 


Measure resistance between ter- 
minals of the indicated sensor on 
test harness. 
*see table 


15 there 350—700 0? 


CKP: 


B11 OAN 


B12 WHT 


0000000000000 J 00000008 
0900000000000 ј 00000009 
B1 


TOC: 


0000000000000 J 00000060 f6 
9000000000000 | 00000090 EH 
B14 


СҮР: 


811 


0000000000000 | 00000600 
9000000000000 | 00000900 


350— 70010? 


pi 


YES 


Check for continuity to body 
ground on B15, B13 or B11 ter- 
minais. 


Is there continuity? 


Repair open in the indi- 
cated sensor wires. 
*see table 


NO 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


Repair short to body 
ground in the indicated 
sensor wires. 

*see table 


350—700 0? 


ӨЙ 00000000000 
90000000000 


350— 7000? 


00000000000 
00000000000 


PGM-FI System 


Troubleshooting Flowchart — Engine Coolant Temperature (ECT) Sensor — 


S E- 97 The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (ОТС) 6: A problem іп 
aN „77 the Engine Coolant Temperature (ECT) Sensor circuit. 

The ECT Sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the en- 
gine coolant temperature increases as shown below. 


RESISTANCE 
(KQ) 


Nen I u^ 
z 


THERMISTOR (-20 0 20 40 60 0 100120 ('C) 
— The MIL has been reported on. 74 32 84 104140 176 212 248 гн 
— With service check connector ENGINE COOLANT TEMPERATURE 


jumped (see page 11-42], code 
6 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Turn the ignition switch ON. 


Intermittent failure, system is OK 
at this time (test drive may be 


necessary). 
15 the MIL on and does it indi- NO Check for poor connections or 
cate code 6? loose wires at C425, C426 (locat- 
ed at right shock tower), C122 
YES (ECT sensor), A/T: C411 (TCM) 


and ECM. 


Warm up engine to normal oper- 
ating temperature (the radiator fan 
comes on). 


Turn the ignition switch OFF. 


Disconnect the 2P connector from 
the ECT sensor. 


Measure resistance between the 
2 terminals on the ECT sensor. 


NO 
Is there 200— 400 0? Repiace the ECT sensor. 


YES 


(To page 11-73) 


11-72 


(From page 11-72) 


Turn the ignition switch ON. 


Measure voitage between YEL/ 
BLU and body ground. 


YEL/BLU SENSOR 


Measure voltage between YEL/ 
Is there approx. 5 V? BLU (+) terminal and GRN/WHT 
(—) terminal. 


NO | 
Turn the ignition switch OFF. popar open pam 
Is there approx. 5 V? wire between 

ECM (D22) and ECT 


| YES sensor. 


Substitute a known-good ECM 
Disconnect the 22P connector and recheck. If symptom/indica- 
from the TCM. tion goes away, replace the origi- 
nal ECM. 


Turn the ignition switch ON. 


< Is there approx. 5 V? 


NO 


! 
! 
| 
І 
| 
i 
І 
! 
! 
| 
| 
І 
І 
! 
! 
! 


Turn the ignition switch OFF. 


Im 


Connect the test harness “D” 
connector to the ECM only, not to 
the main wire harness (see page 
11-45]. 


Turn the ignition switch ON 9000000000000 600000060000 
9 д ооооооооооооо 00000000009 


Measure voltage between D13 
{+} terminal and 022 (-) 
terminal. 


Repair open or short in YEL/BLU 
Is there approx. 5 V? wire between ECM (D13) and 
ECT sensor. 


NO 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


PGM-FI System 


Troubleshooting Flowchart — Throttle Position (TP) Sensor 


M don т 
5220277: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 7: A problem іп 
«РК 5 the Throttle Position (TP) Sensor circuit. 


The TP Sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle position changes, the TP 
Sensor varies the voltage signal to the ECM. 


BRUSH 
HOLDER OUTPUT VOLTAGE (№) 


BRUSH gi--------------- 

4 

3 
RESISTOR 2 

1 

0:8 THROTTLE 
OPENING 
— Engine is running. TERMINAL IDLE Вас 


— The MIL has been reported оп. 
— With service check connector 
jumped (see page 11-42), code 


7 is indicated. * 
Do the ECM Reset Procedure (see 
page 11-43). 
Start the engine. 
Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
Is the MIL оп and does it NO Check for poor connections or 
indicate code 7? loose wires at C425, C433 (locat- x 
ed at right shock tower), C113 
YES (TP sensor), A/T: C411 (TCM) 
and ECM. 
Turn the ignition switch OFF. 
TP 
SENSOR 
Disconnect the 3P connector from 
the TP sensor. 
Turn the ignition switch ON. 
Measure voltage between YEL/ 
WHT (+) terminal and GRN/WHT 
(-) terminal. 
NO Measure voltage between YEL/ 
Is there approx. 5 V? WHT (4) terminal and body 
ground. 
YES YEL/ RED/ GRN/ 


WHT BLK  WHT 
(To page 11-75) 


(To page 11-75) 


11-74 


(From page 11-74} 


Turn the ignition switch OFF. 


(From page 11-74) 


is there approx. 5 V? 


е 


Repair open іл GRN/ 
WHT wire between 
ECM (D22) and TP 
sensor. 


Turn the ignition switch OFF. 


Reconnect the 3P connector. 


d 


Connect the test harness between 
the ECM and connectors (see 


page 11-45). 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


Turn the ignition switch ON. 


== 


Turn the ignition switch ON. 


Measure voltage between D11 
(+) terminal and 022 (-) 
terminal. 


-- 


is voltage 0.5 V at full close 
throttle, and approx. 4.5 V at 
full open throttle? 

NOTE: There should be a 
smooth transition from 0.5 V 
to approx. 4.5 V as the throttle 
is depressed. 


YES 


0900000000000 ј оооооооо 
ооооооооооооо | 00000000 


АТ опу _ 


Measure voltage between 020 
(+) terminat and 022 (-) 
terminal. 


is there approx. 5 V? 


Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the origi- 
nal ECM. 


т=з 


0000000000000] 00000000 
0000000000000 ј 00000000 


D11 (+) 


Repair open in YEL/ 
WHT wire between 
ECM (020) and ТР 
sensor. 


00000000000 
00000000099 
D20 (+) 022 (-} 
5v? 


000000000 | 0.5 V at full close throttle? 


E 


Disconnect the 22P connector 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


from the TCM. 


Is voltage 0.5 V at fuli close 
throttle, and 4.5 V at full 
open throttle? 

NOTE: There should be a 
smooth transition from 0.5 V 
to 4.5 V as the throttle is 
depressed. 


YES 


oo 
00000000000] 4.5 V at full open throttle? 


— Replace the TP 
sensor. 

— Repair open or short 
in RED/BLK wire be- 
tween ECM (011), 
TCM and TP sensor. 


Replace the TCM. 
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Troubleshooting Flowchart — Intake Air Temperature (IAT) Sensor 


[к= Cw) 


2 The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 10: A problem in the 
^ Intake Air Temperature (АТ) Sensor circuit. 


The IAT Sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the intake 
air temperature increases as shown below. 


RESISTANCE (ki) 


20 
10 
6 


95 


THERMISTOR os 
-20 0 20 4 60 80100120 (С) 


-4 32 86 104 140 176 212 248 (°F) 


INTAKE AIR TEMPERATURE 
IAT SENSOR GRN/WHT 


‚ — The MIL has been reported on. 

i — With service check connector 
jumped (see page 11-42), code 
10 is indicated. 


Я Do the ECM Reset Procedure (see 
Fi page 11-43). 


Turn the ignition switch ON. 


) Intermittent failure, system is OK 
at this time (test drive may be 


< is the MIL on and does it NO necessary). 


Page Check for poor connections or 
Indicate 0062102 loose wires at C425, C426 (locat- 
ed at right shock tower), C108 
(IAT sensor) and ECM. 


Turn the ignition switch OFF. + 


YES 


Disconnect the 2P connector from 
the IAT sensor. 


Measure resistance between the 
2 terminals on the IAT sensor. 


NO 
is there 0.4—4.0 КО? Replace the IAT sensor. 


YES 
(To page 11-77) 


11-76 


(From page 11-76) 


Turn the ignition switch ON. 


Measure voltage between RED/ 
YEL (ж) terminal and body 
ground. 


Is there approx. 5 V? 


NO 


Measure voltage between RED/ 
YEL (+) terminal and GRN/WHT 
(-) terminal. 


Turn the ignition switch OFF. 


15 there approx. 5 V? 


YES 


Connect the test harness ''D'' 
connector to the ECM only, not to 
the main wire harness (see page 
11-45). 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


Turn the ignition switch ON. 


Measure voltage between D15 
(*) terminal and D22 (-) 
terminal. 


0000000000000 


is there approx. 5 V? 


NO 


Repair open in GRN/ 
WHT wire between 
ECM (D22) and IAT 
sensor. 


mev 
D15 (+) 


2570 оооооообооо 
0000000000000 | 00000000  бӛӛӘбі 00000000009 


00000000 


Repair open or short in RED/YEL 
wire between ECM (D15) and IAT 
sensor. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 
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Troubleshooting Flowchart — Barometric Pressure (BARO) Sensor 


65 ШЕН! Z Тһе Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 13: A problem in the 
“ҮС сусу Barometric Pressure (BARO) Sensor. 


The BARO Sensor is built into the ECM. 


— The MIL has been reported on. 
— With service check connector 

jumped (see page 11-42), code 
13 is Indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Turn the ignition switch ON. 


е NO Intermittent failure, system is OK E 
һө MIL on ma does it Sao: at this time (test drive may be 


ff necessary). 


YES 


Substitute a known-good ECM 
and recheck. Н symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


11-78 
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Troubleshooting Flowchart — Ignition Output Signal 


ES 


л Ж” 9% Pd H В m "n " 
(кез) HERE ^ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 15: A problem in the 
tent) 15 м : йден 
“е. 7—1-* Ignition Output Signal circuit. 


H23A1 engine (USA: Si/Canada: SR), 
H22A1 engine (USA: Si VTEC/ Canada: 
SR-V): 


— The MIL has been reported on. 

— With service check connector 
jumped (see page 11-42), code 
15 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


| Start the engine. RI us 


NOTE: !f the engine won't start, it 
may take 20 seconds of cranking to 
set the code. 


Intermittent failure, system is OK 

at this time (test drive may be 

necessary). 

Check for poor connections or 
Ш loose wires at C433 (located at 

B. YES right shock tower), C125 (Ignition 

5i Control Module (ICM)) and ECM. 


i Is the MIL on and does it NO F22A1 engine (S): 


indicate code 15? 


Turn the ignition switch OFF. 


2 


Disconnect the 2P connector from 
the distributor. 


Turn the ignition switch ON. 


Measure voltage between YEL 
(+) terminal and body ground. 


NO 
Is there battery voltage? 


YES 


{To page 11-81) (То page 11-81) 


11-80 


(From page 11-80) {From page 11-80) 


Turn the igniition switch OFF. Test the ignition coil (see section 
23). 


Reconnect the 2P connector. Replace the ignition 


coil. 


Is the ignition coil OK? 


| YES 


Connect the test harness between 

the ECM and connector (see page — Repair open in YEL wire be- 

11-45). tween the 2P connector and 
ignition coil. 

— Repair open in BLK/YEL wire 
between the ignition coil and 

Turn the ignition switch ON. ignition switch. 


Measure voltage individually be- 
tween A21 (+), A22 (+) termi- 
nals and A26 (—) terminal. 


10 V? ——À 
A21 (+) 


0000000000600[]00000000 5] 00000000000 
0000000000908] 00000000 б 00000000000 


A22 (+) А26(-) 
LI 


- Replace the ICM. 

— Repair open or short in YEL/ 
GRN wire between ICM and 
ECM (A21 or A22). 


18 there approx. 10 V? 


YES 


NOTE: If the YEL/GRN wire was shorted, 
the ICM may be damaged. 


Substitute a known-good ECM 
and recheck. If symptom/indi 
tion goes away, replace the origi- 
nal ECM. 
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Troubleshooting Flowchart — Vehicle Speed Sensor (VSS) 


The VSS generates a pulsing signal when the front wheels turn. 


— The MIL has been reported on. 

— With service check connector 
jumped (see page 11-42), code 
17 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Road test necessary. 

With manual transmission in 2nd 
gear (A/T: [2] position) accelerate 
to 4,000 rpm, then decelerate to 
1,500 rpm with throttle fully 
closed. 


Is the MIL on and does it 
indicate code 17? 


YES 


Block rear wheels and set the 
parking brake. Jack up the front 
of the car and support with safe- 
ty stands. 


Turn the ignition switch OFF. 


Connect the test harness between 
the ECM and connectors (see 
page 11-45]. 


Turn the ignition switch ON. 


Block the right front wheel and 
slowly rotate left front wheel and 
measure voltage between B10 
(+) terminal and A26 (-) 
terminal. 


Does voltage pulse O V and 
12 V (H22A1 engine (USA: Si 
VTEC/Canada: SR-V) 5.0 V)? 


YES 


Substitute a known-good ECM 
and recheck. if symptom/indica- 
tion goes away. replace the origi- 
nal ECM. 


11-82 


Intermittent fallure, system is OK 
at this time. 

NO Check for poor connections or 
loose wires at C433 (located at 
tight shock tower), C115 (VSS) 
and ECM. 


Block 
tear wheel before 
jacking up front of 
car. 


The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 17: A problem in the 
Vehicle Speed Sensor (VSS) circuit. 


00000000000 
00000000000 


0000000000000 | 60000000 
0900000000006 |00009000 


A26(-) В10 (+) 
uy 


0 е 12V 
or 0 +5.0 V? 


NOTE: Transmission in [N] position (A/T). 


Turn the ignition switch OFF. 


(То page 11-83) 


(From page 11-82) 


Disconnect the B connector from 
the ECM only, not the main wire 


harness. 


Turn the ignition switch ON. 


| 


Block the right front wheel and 
slowly rotate left front wheel and 
measure voltage between B10 
(+) terminal and A26 (-) 


terminal. 


Does voltage pulse О V and 
12 V (H22A1 engine (USA: 
Si VTEC/Canada: SR-V): 5.0 
ME 


N 


| YES 


Substitute a known-good ECM 
and recheck. tf symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


— Repair short in ORN 
wire between ECM 
{B10) and the VSS, 
Transmission Con- 
tro! Module, speed- 
ometer, 4WS con- 
trol unit, or cruise 
control unit. 

Repair open in ORN 
wire between ECM 
(B10) and VSS. 

— If wire is OK, test the 
VSS (see section 
23). 


PGM-FI System 
Troubleshooting Flowchart — Electrical Load Detector (ELD) 


^ AT The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 20: A problem in the 
= _(%]- Electrical Load Detector (ELD) circuit. 


With service check connector 
jumped (see page 11-42), code 


20 is indicated. 
Do the ECM Reset procedure (see 
page 11-43). 
Start engine and keep engine rpm 
at idle. 
Turn on headlights. 
Intermittent failure, system is OK 
NO at this time (test drive may be 
"E necessary). 
? 
Does the MIL indicate code 20? Check for poor connections or Е 
YES loose wires at C420 (ELD) and 
ECM. 
Turn the ignition switch OFF. 
BLK (-) 
Remove the under-hood fuse/ 
relay box and remove the fuse/ 
relay box lower cover. 
Disconnect the 3P connector from 
the ELD. BLK/YEL {+} 
Turn the ignition switch ON. 
Measure voltage between BLK/ 
YEL (+) terminal and BLK (-) 
terminal. LOWER COVER 
NO Measure voltage between BLK/ 
15 there battery voltage? YEL (+) terminal and body 
ground. 
YES 
Repair open in BLK wire 
YES between the 3P con- 
15 there battery voltage? nector and G403 (locat- 
ed under middie of 
NO dash). 
Repair open in BLK/YEL wire be- = 
tween ЕСО (ЕСМ) (15 A) fuse (їп 
the under-dash fuse/relay box) 
and the 3P connector. 


(То page 11-85) 


11-84 


(From page 11-84) 


Measure voltage between GRN/ 
BLK terminal and body ground. 


Is there 4. 


Repair open or short in GRN/BLK 
wire between ECM (D10) and the 
3P connector. 

If wire is OK, substitute a known- 
good ECM and recheck. 


Turn the ignition switch OFF. 


Connect the 3P connector to the 
ELD. 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


{To page 11-86) 


GRN/BLK (+) 


LOWER COVER 


(сопа) 


PGM-FI System 
Troubleshooting Flowchart — Electrical Load Detector (ELD) (cont'd) 


(From page 11-85) 
| Condition | Voltage | 


Headlight switch, first position (+) | 1.5-3.0V 
Start the engine and allow it to Headlight switch, second position (96) | 1.0-2.0У 


idle. 


Under the conditions listed in the 
chart to the right, measure vol- 0000000000000] 00000000 00000000000 
tage between D10 (+) terminal 0000000000009 | 00000000 s 00009000000 


and A26 (-) terminal. 


010 (+) 


U Listed Voltage? | 


Is the voltage listed in the chart 
available? 


Replace the ELD. 


YES 


1 


Substitute а known-good ЕСМ 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


11-86 


PGM-FI System 
Troubleshooting Flowchart — Knock Sensor (KS) [Except F22A1 епдіпе(5)] — 


The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 23: A problem in 
the Knock Sensor (KS) circuit. 


- The MIL has been reported on. 

— With service check connector 
Jumped (see page 11-42), code 
23 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Warm up the engine to normal 
і operating temperature (the radia- 
tor fan comes оп). 


Hold engine at 3,000 — 4,000 rpm 
for 10 seconds with manual trans- 
mission in neutral (A/T: [NJ or 
position). 


Intermittent failure, system is OK 
at this time (test drive may be 
К мо necessary). 
d e done зго does it Ж Check for poor connections or 
loose wires at C432 (located at 


1 YES right shock tower), C112 (KS) and 
ECM. 


0000000000000 | 00000000 
0000000000000 | 00000000 


Turn the ignition switch OFF. 


06000000000 
Connect the test harness to the 090000000000 
engine wire harness only, not to 


the ECM (see page 11-45). 


D3 


L 


Disconnect the 2P connector from Continuity? 
the KS. 


Check for continuity between D3 
termina! and body ground. 


YES | nepai i ire be- 
Not pair short in RED/BLU wire be- 
lé there; continuity? tween ECM (03) and the KS. 


NO 
(To page 11-89) 


(From page 11-88) 


Check for continuity on RED/BLU 


©000000000000] 00000000 08000000000 
0000000000000 | 00000000 2 ООООООООООО 
wire between D3 terminal and 2P 


connector of engine wire harness. = 


Continuity? 


NO | Repair open іп RED/BLU wire be- 


Is there continuity? tween ECM (D3) and the KS. 


YES 


Substitute a known-good KS and 
recheck. 


Warm up the engine to normal 
operating temperature (the radia- 
tor fan comes on). 


Hold engine at 3,000— 4,000 rpm 
for 10 seconds with manual trans- 
mission in neutral (A/T: |N] or [P 
position). 


Is the MIL on and does it NO 
indicate code 23? Replace the original KS. 


YES 


Substitute a known-good ECM 
and recheck. if symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


RED/BLU 


32 Nem (3.2 kg-m, 23 lb-ft) 


PGM-FI System 
Troubleshooting Flowchart — A/T Fl Signal A/B (A/T only) 


~-~ Тһе Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 30: A problem in 


L39 |" the A/T FI Signal A circuit between Transmission Control Module (TCM) and ECM. 


| 


L ~- The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 31: A problem in 
1j. the A/T FI Signal B circuit between Transmission Control Module (TCM) and ECM. 


\l 
e 
52 


LOMA 


С) Ше 


97700 


With service check connector 
jumped, (see page 11-42), code 
30 and/or 31 are indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Test drive necessary. 

Drive the car for several miles so 
that the transmission upshifts and 
downshifts several times. 


Intermittent failure, system is OK 
NO at this time. 

Check for poor connections or 
loose wires at C411 (TCM) and 
ECM. 


/ Does the MIL i 


indicate code 
30 and/or 31? 


YES 


Turn the ignition switch OFF. 


Connect the test harness to the 
main harness only, not to the ECM 
(see page 11-45). 


00000000000 
00000000000 


Disconnect the 22P connector 
from the TCM. 


B3 
0000000000000 [ оооооооо 
0000000000000 |00000000 
pa* 


L 


Continuity? Continuity? 


Check for continuity between B3 
and/or B4* terminal and body 
ground. 


*: code 31 (A/T FI Signal 8) 


YES Repair short in ORN or PNK* wire 
Is there continuity? between ECM (B3 or B4*) and the 
TCM. 


NO 
(To page 11-91) 


(From page 11-90) 


Check for continuity on ORN or 
PNK* wire between B3 or B4* 
and 22P connector of the TCM. 


Is there continuity? 


YES 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


ооооооооооооо [обоооооо 
соосоооооооооо јофоооооо 


В4* 


Repair open іп ORN or PNK* wire 
between ECM (B3 or B4*) and the 
TCM. 


00000000000 
00000000000 


Idle Control System 
System Troubleshooting Guide 


NOTE: 

Ф Across each row in the chart, the sub-systems that could be sources of a symptom аге tanked in the order they should 
be inspected, starting with (1). Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next system (2), etc. 

€ If the idle speed is out of specification and the Malfunction Indicator Lamp (MIL) does not blink Diagnostic Trouble 
Code (ОТС) 14, go to inspection described on page 11-95. 


ЖЕР ЕХ йв ТАТ АЕ. Es ] 
IDLE AIR ALTER- | AUTOMATIC POWER HOSES 
PAGE SUB - SYSTEM | друуѕт. | IDLE AI | сомо. | МАТОВ | TRANSAXLE) STARTER | BRAKE | STEERING |FAST IDLE] STARTING] АМО 


ING CONTROL 


SWITCH | SWITCH |PRESSURE| THERMO. AIR 
ONTROL | TIONING | єн | POSITION 


атом | Sianal | SIGNAL | SWITCH | VALVE | valve | CONNEC: 


SCREW SIGNAL | SIGNAL ‘SIGNAL SIGNAL TIONS 
SYMPTOM r 
111 96 98 100 102 104 T 106 108 1 109 110 d 
DIFFICULT TO START @ 
ENGINE WHEN COLD 
Т T 
WHEN COLD FAST IDLE OUT OF | 
SPEC.(1,000— 2,000 rpm) ® @ ® 
2! 1 n 
ROUGH IDLE © Ф 
WHEN WARM RPM TOO HIGH ® @ (9) (2) (8) 
Idle speed is bel | 1 T 
le speed is below 
specified rpm {no © ©, 
load) | 
Idle speed does not 
| increase after initial 
| start up. 
$ ‘On models with ~ 
| automatic transmis- (D 
| WHEN sion, the idle speed 
WARM АРМ |-Mepsingear — — i —L— 
TOO LOW idle speeds drops Т m 
when air condi- © 
tioner in ON 


Idle speed drops 
when steering 
wheel is turning 


Idle speed fluc- 
tuates with elec- 
trical load 


WHILE WARMING 
UP 


AFTER WARMING 
ue Ф 


шм EMISSION TEST oO) 


& 


FREQUENT 
STALLING 


өө өө өе 
e 
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System Description 


The idle speed of the engine is controlled by the Idle Air Control ЧАС) Valve. 
The valve changes the amount of air bypassing into the intake manifold in response to electric current controlled by the 
ECM. When the IAC Valve is activated, the valve opens to maintain the proper idle speed. 


TO PGM-FI 
MAIN RELAY 


ч VARIOUS 


сұ 


FAST 
STARTING 
AIR VALVE IDLE 


(cont’d) 


Idle Control System 


System Description (соп а) —————— — ————————— 


1. After the engine starts, the IAC valve opens for a certain time. The amount of air is increased to raise the idle speed 
about 150— 300 rpm. 


2. When the engine coolant temperature is low, the IAC valve is opened to obtain the proper fast idle speed. The amount 
of bypassed air is thus controlled in relation to the engine coolant temperature. 


IDLE SPEED 
(rpm! 


ENGINE 
L 1 1 = x COOLANT TEMPERATURE 
-4 32 68 104 140 176 (°F) 
-20 0 20 40 60 80 (°C) 
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When the idle speed is out of specification and the Malfunction Indicator Lamp (MIL) does not blink Diagnostic Trou- 
ble Code (DTC) 14, check the following items: 
Adjust the idle speed (page 11-111) 
Air conditioning signal (page 11-98) 
ALT FR signal (page 11-100) 
A/T gear position signal (page 11-102) 
Starter switch signal (page 11-104) 
Brake switch signal (page 11-106) 
PSP switch signal (page 11-108) 
Fast idle thermo valve (page 11-109) 
Starting air valve 
Hoses and connections 
JAC valve and its mounting O-rings 


If the above items are normal, substitute a known-good IAC valve and readjust the idle speed (page 11-111). 


€ If the idle speed still cannot be adjusted to specification (and the MIL does not blink code 14) after IAC valve 
replacement, substitute a known-good ECM and recheck. If symptom goes away, replace the original ECM. 


Idle Control System 
Troubleshooting Flowchart — Idle Air Control (IAC) Valve 


N j - 1 
-[(&& 5 ^ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 14: A problem in 
dT UT zu the Idle Air Control (IAC) Valve circuit. 


The IAC Valve changes the amount of air bypassing the throttle body in response to a current signal from the ECM in 
order to maintain the proper idle speed. 


TO INTAKE FROM AIR 
MANIFOLD CLEANER 


COIL 


IAC VALVE 


VALVE SPRING 


аш 


с 080: 


Lo. Ж 


2 


— The MIL has been reported оп. 

-- With service check connector 
jumped (see page 11-42}, code 
14 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Start the engine. 


\ With the engine running and the 
Is the MIL on and does it indi- N NO accelerator pedal released, dis- 
cate code 14? connect the 2P connector from 
the IAC valve. Intermittent failure, sys- 
YES tem is OK at this time 
{test driving may be 
Remove the 2P connector from necessary}. 
the IAC valve. Is there a reduction YES Check for poor connec- 
x in engine rpm? / tion or loose wires at 
£ C425, C433 (located at 
NO right shock tower), 
C106 (IAC valve) and 
| Substitute a known-good IAC ECM. 


valve and retest. 


(To page 11-97) 


(From page 11-96) 


Measure voltage between the 
YEL/BLK wire and body ground. 


Repair open in YEL/BLK wire be- 
Is there battery voltage? tween the IAC valve and PGM-FI 
main relay. 


YES 


Turn the ignition switch off and 
reconnect the 2P connector to the 
IAC valve. 


Connect the test harness “А” 
connector to the main wire har- 
ness only, not the ECM (see page 
11-45), 


2000000000000 f 00000000 00000900000 
2000000000000 jf 00000000 020000000000 


Turn the ignition switch ON. 


Momentarily connect AQ terminal 
to A26 terminal several times. 


Substitute a known-good ECM 
and retest. If symptom/indication 
goes away, replace the original 
ECM. ы 


Does the IAC valve click? 


Repair open or short in BLK/BLU 
wire between IAC valve and ECM 
(A9). If the wire is OK, replace the 
IAC valve. 


Idle Control System 


Troubleshooting Flowchart 


Air Conditioning Signal 


This signals the ECM when there is a demand for cooling from the air conditioning system. 


Inspection of Air Condition- 
ing Signal. 


Connect the test harness between 
the ECM and connectors. 
Disconnect “В” connector from 
the main wire harness only, not 
the ECM (see page 11-45) 


Turn the ignition switch ON. 
| ? |ооооооооооооо[оооооооо 00000000000 
i A26 (-) 

Measure voltage between B5 (+) А 
terminal апа А26 (-) terminal. 


Substitute а known- 
: NO good ECM and recheck. 


15 there approx. 5 V? If prescribed voltage is 
now available, replace 
YES the original ECM. 


Reconnect “В” connector to the 
main wire harness. А15 
Momentarily connect A15 ter- 0000000000009 | 00000000 


minal to A26 terminal several 
times. А26 


ООООООООООО 
00000000000 


Connect the RED/BLU terminal of 

the 4P connector on the A/C 

clutch relay to body ground. 

T YES RED/BLU 


E wire harness side 


Start the engine. Is there a clicking noise from the NNO See air conditioner in- 
A/C compressor clutch? spection (see section 
| 22). 


Blower switch ОМ. 


Is there a clicking noise from the NNO 
A/C compressor clutch? 


Repair open in RED/BLU wire be- 
tween ЕСМ (A 15) and A/C clutch 
relay. 


(To page 11-99) 
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(From page 11-98) 


A/C switch ON. 


Less than 1.0 V? 


0000000000000 | 00000000 00000000000 
0000000000009|00000000 Э 4 ООООООООООО 


Does A/C operate ? > 


YES 


Air conditioning signal is OK. | 


Measure voltage between В5 (+) 
terminal and A26 (-) terminal. 


15 voltage less than 1.0 V? 


Repair open іп BLU/BLK 
wire between ECM (85) 
and A/C switch. 


YES 


Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the origi- 
nal ECM. 


idle Control System 
Troubleshooting Flowchart— Alternator (ALT) FR Signal 


This signals the ECM when the alternator is charging. 


inspection of ALT FR signal. 


Connect the test harness between 
the ECM and connectors. 
Disconnect ''D'' connector from 
the main wire harness only, not 
the ECM (see page 11-45). 


45V? 


0000000000000[00000000 
0000000000009[|00000000 


A26 (-) 


D9 (+) 


00000000000 
00000000000 


Turn the ignition switch ON. 


L 
Measure voltage between D9 


{+) terminal and A26 (-) ter- 
minal. 


Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the origi- 
nal ECM. 


< Is there approx. 4.5 V? 


i YES 


Turn the ignition switch OFF. 


Reconnect "D" connector to the 
main wire harness. 


Warm up engine to normal oper- 
ating temperature (the radiator fan 
comes оп). 


Measure voltage between D9 
(+) terminal and A26 (-) ter- 
minal. 


0000000000000 | 00000000 
0000000000006 | ооооооос Ef 


A26 (-) 


00000000000 


Does the voltage decrease when 
headlights and rear defogger are 


Turn the ignition switch OFF. | 
turned on ? 


YES 


Do the ECM Reset Procedure (see 
page 11-43). 


ALT FR signal is OK. 


[ 
(To page 11-101) 


(From page 11-100) 


Di Жа orf NOTE: The radio may have a coded theft protection 
Isconnec! connector from A " 6 

ECM only, not the main wire circuit. Be sure you get the customer’s code num 
harness. ber before disconnecting the battery cable. 


Disconnect the negative battery 
cable from the battery. 


ооооооооооооо оооодоооооо 
ооооооооооооо ооооооооооо 
Check for continuity between D9 


terminal and body ground. 


m Disconnect GRN connector from Continuity ? 
Is there continuity? the alternator: 


NO 


Disconnect GRN connector from GRN CONNECTOR 
the ALT. 


Connect WHT/RED wire to body 
ground. 


L— 


Check for continuity between D9 
terminal and body ground. 


tinuity between D9 N n 
кеге акы Мын < 15 there continuity? >H See ALT Inspection 


{section 23). 
< Is there continuity? | 


NO 


YES 


tween ECM (D9) and ALT. 


Repair short in WHT/RED wire be- | 


Repair open in WHT/RED wire be- 
tween ECM (D9) and ALT. 


See ALT Inspection 
{section 23}. 


Idle Control System 


Troubleshooting Flowchart — Automatic Transaxle (A/T) Gear Position 


Signal (A/T only) 


This signals the ECM when the automatic transmission is in [N] or P] position. 


Inspection of A/T Gear Position 
Signal. 


Turn the ignition switch ON. 


Observe the A/T gear position in- 
dicator and select each position 
separately. 


78 F NO See A/T gear position indicator in- 
Does the indicator tight properly? »——] эр ( ion 14). 


YES 


Turn the ignition switch OFF. 


Connect the test harness between 
the ECM and connectors. 

Disconnect ''B'' connector from 
the main wire harness only, not 


the ECM (see page 11-45). 5v? 
B7 (+) 
VETTER дн 0000000000000 |00000000 
ur te шоп ER ен ооооооооооооф | 00000000 


А26 (-} 


Measure voltage between B7 
(+) terminal and A26 (-) ter- 
minal. 


Substitute a known-good ECM 


NO and recheck. If prescribed volta: 
h E 9 шы 
< Is there approx Pon is now available, replace the origi- 


YES nal ECM. 


Turn the ignition switch OFF. 


Reconnect “В” connector to the 
main wire harness. 


Start the engine. 


{To page 11-103} 


©0000000000 
00000000000 


(From page 11-102) 


Less than 1.0 V? ————34 
B7 (+) 


0000000000000|000960000 [X 00000000000 
000000000000 оооооооо 100000000000 


Measure voltage between B7 (+) 
terminal and А26 (-) terminal 
with the transmission in [N] and 
Pj position individually. 


NO Repair open in LT GRN wire be- 
Is there less than 1.0 V? tween ECM (B7) and gauge as- 
sembly. 


YES 


0000000000000] 00060000 00000090000 
Measure voltage between B7 0000000000009 | 00000000 00000000000 
(+) terminal and A26 (-) ter- 


minal with the transmission in 
gear. 


Repair short in LT GRN wire be- 
Is there approx. 12 V? tween ECM (B7) and gauge as- 
YES sembly. 


AIT gear position signal is OK. 


Idle Control System 
Troubleshooting Flowchart ——— Starter Switch Signal 


This signals the ECM when the engine is cranking. 


inspection of Starter Switch 
BATTERY 


Signal. 
VOLTAGE? 


B9 (+) 


0000000000000 | 00000000 00000000000 
000000000000 00000000 00000000000 


Connect the test harness between 
the ECM and connectors (see 
page 11-45) 


NOTE: 

€ MIT: Clutch pedal must be 
Measure voltage between BQ (+) depressed. 
terminal and A26 (-) terminal € A/T: Transmission in [N] or [P] 
when the ignition switch in the position. 

start position. 


NO inspect No. 2 STARTER SIGNAL 
із there battery voltage ? (7.5 A) fuse (in the under-dash 


fuse/relay box). 
YES 


Is the fuse OK? Replace the fuse. 


Repair open in BLU/RED wire be- 
tween ECM (B9) and No. 2 
STARTER SIGNAL (7.5 A) fuse. 


Starter switch signal is OK. 
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Idle Control System 
Troubleshooting Flowchart — Brake Switch Signal 


This signals the ECM when the brake pedal is depressed. 


Inspection of Brake Switch Signal. 
Are the brake lights on without NYES Inspect the brake switch (sae sec- 
depressing the brake pedal? tion 19). 
NO 


Depress the brake pedal. 


Inspect STOP HORN (15 A) fuse 
< Do the brake lights come on? {in the under-hood fuse/relay 
box). 
YES 
NO 
< is the fuse OK? »——] Replace the fuse. 
YES 
i 
Connect the test harness to the — Repair open in WHT/YEL wire 
main wire harness only, not to the between brake switch and 
ECM (see page 11-45). STOP HORN (15 A) fuse. 
— Inspect the brake switch (see 
section 19). 


Depress the brake pedal. 


(To page 11-107) 


(From page 11-106) 0000000000000] 00000000 
0000000000009 | 00000000 
D2 (+) 


Measure voltage between D2 (+) LL BATTERY | енен 
terminal and А26 (-) terminal d 
with the brake pedal depressed. 


| Repair open in GRN/WHT wire be- 
< Is there battery voltage? tween the brake switch and ECM 


T VES (02). 


Brake switch signal is ОК. 


Idle Control System 
Troubleshooting Flowchart — Power Steering Pressure (PSP) Switch Signal 


This signals the ECM when the power steering load is high. 


Inspection of PSP switch Signal 


980000000000 
Q0000000009 


0000000000000 | 00000000 
Connect the test harness between 0000000000009 | 00090000 


the ECM and connectors (see = 
page 11-45). А26 (-) В8 (+) 


L More than 1.0 V? 
Turn the ignition switch ON. 


i 


Measure voltage between B8 (+) 
terminal and A26 (-) terminal. 


Disconnect the 2P connector from 
YES the PSP switch. 
< Is there more than 1.0 V? > | 


NO 


Connect RED/GRN terminal to 
Start the engine. BLK terminal. 


Is there more than 1.0 V? 


Replace the PSP 


Turn steering wheel slowly. switch. 


YES 


Measure voltage between B8 (+) 
terminal and A26 (-) terminal 
while steering wheel is turning. 


Repair open in RED/GRN wire be- 
tween ECM (B8) and PSP switch 
or BLK wire between PSP switch 


and G101. 
Ев 


< 15 there battery voltage? | 


ҮЕ$ 


E 


Disconnect the 2P connector from PSP 
the PSP switch. SWITCH 


| 


Measure voltage between B8 (+) 
terminal and A26 (-) terminal. 


| 


Is there battery voltage? 
1 NO 


PSP switch signal is OK. 


the PSP 


Repair short in RED/GRN wire be- 
tween ECM (B8) and PSP switch. 
If wire is OK, substitute a known- 
good ECM and recheck. If 
prescribed voltage is now availa- 
ble, replace the original ECM. 
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r- Fast Idle Thermo Valve 


Description 

To prevent erratic running when the engine is warming 
up, it is necessary to raise the idle speed. The fast idle 
thermo vaive is controlled by a thermowax plunger. 
When the engine is cold, the engine coolant surround- 
ing the thermowax contracts the plunger, allowing ad- 
ditional air to be bypassed into the intake manifold so that 
the engine idles faster. When the engine reaches oper- 
ating temperature, the valve closes, reducing the amount 
of air bypassing into the manifold. 


IAC VALVE 


FAST 
IDLE THERMO 
VALVE 


WAX 


Inspection 
H23A1 engine (USA: Si/Canada: SR), 
Н22А1 engine (USA: Si VTEC/Canada: SR-V) 


NOTE: The fast idle thermo valve is factory adjusted; 
it should not be disassembled. 


1. Remove the intake air duct from the throttle body. 
2. Start the engine. 
3. Put your finger over the lower port in throttle body 


and make sure that there is air flow with the engine 
cold {engine coolant temperature below 86°F, 


€ If not, replace the fast idle thermo valve and 
retest. 


O-RINGS< 
Replace 


12 Nem 
(1.2 kg-m, 9 ib-ft) 


4. Warm up the engine (the radiator fan comes on). 


5. Check that the valve is completely closed. If not, 
air suction can be felt at the lower port in the throt- 
tle body. 
€ If any suction is feit, the valve is leaking. Check 

engine coolant level and for air in the engine cool- 
ing system (see section 10). 

If OK, replace the fast idle thermo valve and 
recheck. 


(cont'd) 


Idle Control System 
Fast Idle Thermo Valve (cont'd) 


Starting Air Valve 


F22A1 engine (S): Description 


When cranking the engine, the starting air valve supplies 
additional air to the intake manifold to ease engine 
starting. 


NOTE: The fast idle thermo valve is factory adjusted; 
it should not be disassembled. 


Remove the cover of the fast idle thermo valve. 


Start the engine. 


Put your finger on the valve seat area and make sure 

that there is air flow with the engine cold (engine 

coolant temperature below 86°F, 30°C) and idling. 
FAST IDLE THERMO VALVE 


DIAPHRAGM 


TO INTAKE 
MANIFOLD 
ADDITIONAL 
i AIR FROM 
€ If not, replace the fast idle thermo valve and AIR CLEANER 
retest. 
12 М-т 
(1.2 kg-m, 9 Ib-ft) 


O-RINGS 
Replace 


Warm up the engine (the radiator fan comes on). 


Check that the valve is completely closed. If not, air 

suction can be felt in the valve seat area. 

Ф |f any suction is felt, the valve is leaking. 
Check engine coolant leve! and for air in the en- 
gine cooling system (see section 10). 

If OK, replace the fast idle thermo valve and 
recheck. 


idie Speed Setting 


Inspection/Adjustment 


NOTE: (Canada) Pull the parking brake lever up. 
Start the engine, then check that the headlights are off. 


1. Start the engine and warm it up to normal operating 
temperature (the radiator fan comes on). 


2. Turn the ignition switch OFF. 


3. Connect a tachometer. 


4. Disconnect the 2P connector from the idle Air Con- 
trol (IAC) valve. 


5. Start the engine with the accelerator pedal slightly 
depressed. Stabilize the rpm at 1000, then slowly 
release the pedal until the engine idles. 


6. Check idling in no-load conditions: headlights, blower 
fan, rear defogger, radiator fan, and air conditioner 
are not operating. 

Idle speed should be; 


H23A1 engine (USA: Si/Canada: SR): 


[ wr 
| Ат 


550 + 50 rpm 
550 + 50 rpm (іп |N] or |P| position) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 
550 * 50 rpm 


F22A1 engine (S): 


M/T 550 * 50 rpm 
AIT 550 + 50 rpm (іп |N] or | P| position) 


Adjust the idle speed, if necessary, by turning 
the idle adjusting screw. 


7. Turn the ignition switch OFF. * 


8. Reconnect the 2P connector on the IAC valve, then 


remove CLOCK RADIO (10 A) fuse in the under-hood 
fuse/relay box for 10 seconds to reset the ECM. 


9. Restart and idle the engine with no-load conditions 
for one minute, then check the idle speed. 


NOTE: (Canada) Pull the parking brake lever up. 
Start the engine, the check that the headlights are 
off. 


Idle speed should be; 


H23A1 engine (USA: Si/Canada: SR): 


мл 700 + 50 rpm | 
АЛ 700 + 50 rpm (іп |N] оғ |Р) position) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 
700 + 50 rpm 


F22A1 engine (S): 


MT | 700 + 50 rpm 
A/T |700 + 50 rpm (in [N] or [P] position) 


(cont'd) 


Idle Control System 
Idle Speed Setting (сопа) 


10. Idle the engine for one minute with headlights (Hi) 
and rear defogger ON and check the idle speed. 


Idle speed should be; 


H23A1 engine (USA: Si/Canada: SR): 


мт 780 + 50 rpm 
| A/T 780 + 50 rpm (іп |М! or |Р| position) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 


790 + 50 rpm 


F22A1 engine (S): 


[wr | 770 * 50 rpm =] 
A/T 770 + 50 rpm (іп [N] or [P] position) 


. Turn the headlights and rear defogger off. 
Idle the engine for one minute with heater fan switch 
at НІ and air conditioner on, then check the idle 

speed. 


Idle speed should be; 


H23A1 engine (USA: Si/Canada: SR): 


M/T 780 + 50 rpm 


АЛ 780 + 50 rpm (in |N] or | Pj position) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 
790 + 50 rpm 
F22A1 engine (S): 


M/T 770 + 50 rpm 
АП |1770 + 50 rpm (in [N] or [P] position) 


NOTE: Ifthe idle speed is not within specification, 
see System Troubleshooting Guide on page 11-92. 


Fuel Supply System 
System Troubleshooting Guide 


NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they 
should be inspected starting with (1). Find the symptom in the left column, read across to the most likely source, then 
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 


D, etc. 
PAGE SUB-SYSTEM Т 
FUEL FUEL FUEL FUEL aa ! CONTAMI- 
INJECTOR | PRESSURE FILTER PUMP NATED FUEL 
REGULATOR RELAY 
SYMPTOM 116 122 123 124 126 * 
ENGINE WON'T START Ө! i Q 
DIFFICULT TO START ENGINE @ 
WHEN COLD OR HOT 
| 1 
ROUGH IDLE Ф Q 
MISFIRE OR ] z 
ROUGH Ө) 
RUNNING Ф © 
FAILS 
POOR | 
PERFORMANCE | EMISSION Ф Ф 
TEST 
| 
LOSS OF 
POWER ® Ф Ф @ 
j— ——- 
WHILE © 
WARMING 
FREQUENT UP 1 
STALLING AFTER 
WARMING ® 
LUP SEE кн me 


* Fuel with dirt, water or a high percentage of alcohol is considered contaminated. 


Fuel Supply System 


System Description 


The fuel supply system consists of a fuel tank, in-tank 
high pressure fuel pump, PGM-FI main relay, fuel filter, 
fuel pressure regulator, fuel injectors, injector resistor, 
and fuel delivery and return pipes and hoses. 

This system delivers pressure-regulated fuel to the fuel 
injectors and cuts the fuel delivery when the engine is 
not running. 
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Fuel Pressure 


Relieving 


A WARNING 


Do not smoke while working оп the fuet system. 
Keep open flames or sparks away from your work 
area. 

Be sure to relieve fuel pressure while the engine is off. 


NOTE: Before disconnecting fuel pipes or hoses, release 
pressure from the system by loosening the 6 mm serv- 
ice bolt on top of the fuel rail. 


1. 


Disconnect the battery negative cable from the bat- 
tery negative terminal. 


NOTE: The radio may have a coded theft protection 
circuit. Be sure you get the customer’s code num- 
ber before disconnecting the battery cable. 


Remove the fuel fill cap. - 


Use а box end wrench on the 6 mm service bolt at 
the fuel rail, while holding the special banjo bolt with 
another wrench, 


Place a rag or shop towel over the 6 mm service bolt. 


Slowly loosen the 6 mm service bolt one complete 
turn. 


SERVICE BOLT 
12 М-т (1.2 kg-m, 9 lb-ft) 
A Й 


NOTE: 

@ A fuel pressure gauge can be attached at the 6 
mm service bolt hole. 

@ Always replace the washer between the service 
bolt and the special banjo bolt, whenever the serv- 
ice bolt is loosened. 

€ Replace all washers whenever the bolts are 
removed. 


Inspection 


1. 


2. 


Relieve fuel pressure (see page 11-114). 


Remove the service bolt on the fuel rail while hold- 
ing the banjo bolt with another wrench. Attach the 
fuel pressure gauge. 


Start the engine. *Measure the fuel pressure with 
the engine idling and vacuum hose of the fuel pres- 
sure regulator disconnected from the fuel pressure 
regulator and pinched. 


Pressure should be; 

H23A1 engine (USA: Si/Canada: SR), 

F22A1 engine (S): 

255—305 kPa (2.55--3.05 kg/cm?, 36 —43 psi) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 
230—280 kPa (2.3— 2.8 kg/cm?, 33—40 psi) 


Reconnect vacuum hose to the fuel pressure 
regulator. 


Pressure should be; 

H23A1 engine (USA: Si/Canada: SR}, 

F22A1 engine (S): 

195—245 kPa (1.95— 2.45 kg/cm?, 28—35 psi) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 
170—220 kPa (1.7—2.2 kg/cm?, 24—31 psi) 


FUEL PRESSURE GAUGE 
074060040001 


VACUUM 


PRESSURE REGULATOR 

*: If the engine will not start, turn the ignition switch 
on, wait for two seconds, turn it off then back 
on again and read the fuel pressure. 


€ if the fuel pressure is not as specified, first check the 


fuel pump (see page 11-125). If the pump is OK, check 
the following: 


If the fuel pressure is higher than specified, inspect 
for: 

€ Pinched or clogged fuel return hose or pipe. 

€ Faulty fuel pressure regulator (see page 11-122). 
if the fuel pressure is lower than specified inspect, 
for: 

© Clogged fuel filter. 

€ Faulty fuel pressure regulator (see page 11-122). 
€ Leakage in the fuel pipes or hoses. 


Fuel Supply System 


Fuel Injectors 


Troubleshooting Flowchart 


The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 16: A problem in 
the Fuel Injector circuit. 


The Fuel Injectors are a solenoid-actuated constant-stroke pintle type consisting of a solenoid, plunger needle valve and 
housing. When current is applied to the solenoid coil, the valve lifts up and pressurized fuel is injected. Because the nee- 
dle valve lift and the fuel pressure are constant, the injection quantity is determined by the length of time that the vaive 
is open (i.e., the duration the current is supplied to the solenoid сой). The Fuel Injector is sealed by an O-ring and seal 
ring at the top and bottom. These seals also reduce operating noise. 


FILTER FUEL RAIL 


PLUNGER HOUSING 


O-RING 
FUEL RAIL 
CUSHION INSULATOR 
RING 
INTAKE ~ 
FUEL MANIFOLD 
INJECTOR 


SEAL 
RING 


PLUNGER 


FUEL 
INJECTOR 
INSULATOR 


E 20%]: 
ене АҚЫ; 


- The MIL has been reported on. 

— With service check connector 
jumped (see page 11-42), code 
16 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Start the engine and allow it to 
idle. 


NOTE: If engine will not start, it may take 
10 seconds of cranking to set the code. 


Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
"M NO Check for poor connections or 
FONEMI, опапа does it.indt loose wires at C433, C425 (locat- 
1 ed at right shock tower), C102, 
vES C103, C104, C105 (fuel injec- 
tors), C107 (injector resistor), and 
ECM. 


(To page 11-117) 


(From pag: 


е 11-116) 


Start engine and 


listen at each fuet 


injector for a clicking sound. 


Turn the ignition switch OFF. 


Disconnect the 2P connector from 
the fuel injector that does not 


click. 


Measure resistance between the 
2 terminals of fuel injector. 


Is there 1. 


5-2.5 0? 


YES 


Turn the ignition switch ON. 


Measure voltage between REO/ 
BLK (+) terminal in the 2P con- 


nector and body 


ground. 


NO | Replace the fuel injector/injectors 


| that are not 1.5—2.5 0. 


* NO 
15 there battery voltage? > Turn the ignition switch OFF. 


YES 


{To page 


11-118) 


Disconnect 6P connector from the 
injector resistor. 


Turn the ignition switch ON. 


Measure voltage between YEL/ 
BLK (+) terminal and body 


ground. 


{To page 11-118) 


INJECTOR 


(cont'd) 


Fuel Supply System 


Fuel Injectors (cont'd ———————————————— ————————— 


(From page 11-117) (From page 11-117) 
Repair open in the 
Where Beitory volisge? NO | VvEL/BLK wire between 
d r егу 9 the injector resistor and 
YES the PGM-FI main relay. 
L 
Test the injector resistor (see page 
11-121). 
/ — N 
/ Does the injector resistor test ^ NO Replace the injector 
OK? resistor. 
Reconnect the 2P connector to Y 
the fuel injector. ES 


Repair open RED/BLK wire be- 
tween the 2P connector and injec- 
tor resistor. 


Turn the ignition switch OFF. 


Connect the test harness between 
the ECM and connectors (see 
page 11-45). 


Turn the ignition switch ON. 


i. 


Measure voltage between A23 
(-) terminal and following 
terminal: 
* No. 1 fuel injector: 

A1 (+) terminal. 
* No. 2 fuel injector: 

A3 (+) terminal. 
* No. 3 fuel injector: 


i A3 
AS (+) terminal. . i+) BATTERY 
“ Мо. 4 fuel injector: 
A2 (+) terminal VOLTAGE? 1 
libs A1 (+) A5 (+) A23 (-) 


6660000000000|00000000 
©000000000000 | 00000000 


ооооооооооо 
00000000000 


NO Repair open in the wire between 
Is there battery voltage? the ECM (А1, АЗ, А5 ог А2) and 
the fuel injector. 


YES 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


11-118 


Replacement 


Do not smoke when working on the fuel system. Keep open flames away from your work area. 


1. Relieve fuel pressure (see page 11-114). 
Disconnect the connectors from the fuel injectors and IAC valve. 


Disconnect the vacuum hose from the fuel pressure regulator and EGR valve, and the fuel return hose from the fuel 
pressure regulator. 


NOTE: Place a rag or shop towel over the hoses before disconnecting them. 
Disconnect the fuel hose from the fuel rail. 

Loosen the retainer nuts on the fuel rail and harness holder. 

Disconnect the PCV valve and fuel rail. 


Remove the fuel injectors from the intake manifold. 
22 Nem 
(2.2 kg-m, 16 Ib-ft) 


SEAL 
RING 
Replace. 


FUEL 
R 
INJECTOI WASHER 


O-RING Replace. 
Replace. 


FUEL 
INJECTOR 
INSULATOR 


12 Nem 
(1.2 kg-m, 9 Ib-ft) 


FUEL PRESSURE 
REGULATOR 


IAC VALVE CUSHION 


RING 
Replace. 


8. Slide new cushion rings onto the fuel injectors. 
9. Coat new O-rings with clean engine oil and put them on the fuel injectors. 
10. Insert the fuel injectors into the fuel rail first. 


11. Coat new seal rings with clean engine oil and press them into the intake manifold. (солға) 


Fuel Supply System 


Fuel Injectors (cont'd) 


12. Install the fuel injectors and fuel rail assembly in the manifold. 
CAUTION: 


€ To prevent damage to the O-rings, install the fuel injectors in the fuel rail first, then install them in the intake manifold. 


FUEL RAIL 


FUEL RAIL 
INSULATOR 


MARKINGS 


FUEL 
INJECTOR 


. Align the center line on the connector with the mark on the fuel rail. 
. Install and tighten the retainer nuts. 


. Connect the fuel hose to the fuel rail with new washers. 


. Connect the vacuum hose to the fuel pressure regulator and EGR valve, and the fuel return hose to the fuel pressure 
regulator. 


. Install the connectors on the fuel injectors and IAC valve. 
. Replace the 6 mm service bolt washer and tighten the bolt. 


. Turn the ignition switch ON, but do not operate the starter. After the fuel pump runs for approximately two seconds, 
the fue! pressure in the fuel line rises. Repeat this two or three times, then check whether there is any fuel leakage. 


С 


г ‘Injector Resistor 


Description Testing 


The resistor lowers the current supplied to the fuel 1. Disconnect the injector resistor connector. 

injectors to prevent damage to the fuel injector coils. 

This allows a faster response time of the fuel in- 2. Check for resistance between each of the injector 

jectors. resistor terminals (E, D, C and B) and the power ter- 
minal (A). 


Resistance should be: 5—7 Q 


INJECTOR 
RESISTOR 


INJECTOR RESISTOR 


ER 


€ Replace the injector resistor with a new one if any 
of the resistances are outside of the specification. 


FUEL 
INJECTORS 


Fuel Supply System 


Fuel Pressure Regulator 


Description Testing 

The fuel pressure regulator maintains a constant fuel Do not smoke during the test. Keep 
pressure to the fuel injectors. When the difference be- open flames away from your work area. 

tween the fuel pressure and manifold pressure exceeds 

300 кра (3.0 kg/cm?, 43 psi), the diaphragm is pushed 1. Attach a fuel pressure gauge to the service port of 
upward, and the excess fuel is fed back into the fuel tank the fuel rail (see page 11-115). 


through the return line. 
Pressure should be; 
CLOSE INTAKE MANIFOLD H23A1 engine (USA: Si/Canada: SR), 
VACUUM F22A1 engine (S): 
255—305 kPa (2.55 —3.05 kg/cm?, 36—43 psi) 


H22A1 engine (USA: Si VTEC/Canada: SR-V): 

DIAPHRAGM 230—280 kPa (2.3— 2.8 kg/cm?, 33—40 psi) 
(with the fuel pressure regulator vacuum hose dis- 
connected and pinched) 


FUEL PRESSURE GAUGE 


FUEL 07406 —0040001 


INLET 


CLAMP 


VACUUM 
HOSE 


OPEN INTAKE MANIFOLD 
VACUUM 


DIAPHRAGM 


FUEL 
PRESSURE REGULATOR 


2. Reconnect the vacuum hose to the fuel pressure 
regulator. 

FUEL 

INLET 3. 


Check that the fuel pressure rises when the vacu- 
um hose from the fuel pressure regulator is discon- 
nected again. 


If the fuel pressure did not rise, replace the fuel pres- 
sure regulator. 


FUEL RETURN 


Replacement 


Do not smoke while working on fuel sys- 
tem. Keep open flame away from your work area. 


1. Place a shop towel under the fuel pressure regula- 
tor, then relieve fuel pressure (see page 11-114). 


2. Disconnect the vacuum hose and fuel return hose. 


3. Remove the two 6 mm mounting bolts. 


O-RING 
VACUUM HOSE Replace 


12 Nem 
(1.2 kg-m, 9 Ib-ft) 


FUEL 
PRESSURE 
REGULATOR 


NOTE: 

© Replace the O-ring. 

@ When assembling the fuel pressure regulator, ap- 
ply clean engine oil to the O-ring and assemble 
it into its proper position, taking care not to 
damage the O-ring. 


Fuel Filter 


Replacement 


Do not smoke while working on fuel sys- 
tem. Keep open flame away from your work area. 


The fuel filter should be replaced every 4 years or 60,000 
miles (96,000 km), whichever comes first or whenever 
the fuel pressure drops below the specified value [H23A1 
engine, F22A1 engine: 255—305 kPa, 2.55—3.05 
kg/cm?, 36—43 psi (H22A1 engine: 230—280 kPa, 
2.3— 2.8 kg/cm?, 33—40 psi) with the fuel pressure 
regulator vacuum hose disconnected and pinched] after 
making sure that the fuel pump and the fuel pressure 
regulator are OK. 

Place a shop towel under and around the fuel rail. 

Relieve fuel pressure (see page 11-114). 


Remove the 12 mm banjo bolt and the fuel feed pipe 
from the fuel filter. 


Remove the fuel filter clamp and fuel filter. 


When assembling, use new washers, as shown. 


28 N-m (2.8 kg-m, 20 Ib-ft) 


38 N-m (3,8 kg-m, 


Replace 


10 N-m (1.0 kg-m, 
7 lb-ft) 


NOTE: Clean the flared joint of high pressure hoses 
thoroughly before reconnecting them. 


Fuel Supply System 
Fuel Pump 


Description 


Because of its compact impeller design, the fuel pump is installed inside the fuel tank, thereby saving space and simplify- 
ing the fuel line system. 


FUEL PUMP FUEL PUMP 
BRACKET 
FUEL FILTER 
FUEL PUMP CROSS SECTION (Side view) FUEL PUMP CROSS SECTION (Top view) 
n DISCHARGE PORT g INET PORT 
RELIEF VALVE PUMP COVER 


IMPELLER 


CASING 


CHECK VALVE GROOVES 


ARMATURE COIL FUEL PUMP CASING 


IMPELLER 


The fuel pump is comprised of a DC motor, a circumference flow pump, a relief valve for protecting the fuel line systems, 
a check valve for retaining residual pressure, an inlet port, and a discharge port. The fuel pump assembly consists of 
the impeller (driven by the motor), the fuel pump casing {which forms the pumping chamber), and the fuei pump cover. 


OPERATION 


(1) When the engine is started, the PGM-FI main relay actuates the fuel pump, and the motor turns the impeller. 
Differential pressure is generated by the numerous grooves around the impeller. 

(2) Fuel entering the inlet port flows inside the motor from the pumping chamber and is forced through the discharge 
port via the check valve. If fuel flow is obstructed at the discharges side of the fuel line, the relief valve will open 
to bypass the fuel to the inlet port and prevent excessive fuel pressure. 

(3) When the engine stops, the fuel pump stops automatically. However, a check valve closes by spring action to retain 
the residual pressure in the line, helping the engine to restart more easily. 


Testing 


Do not smoke during the test. Keep open 
flame away from your work area. 


If you suspect a problem with the fuel pump, check that 
the fuel pump actually runs; when it is ON, you will hear 
some noise if you hold your ear near the fuel fill port with 
the fuel fill cap removed. The fuel pump should run for 
two seconds when the ignition switch is first turned on. 
If there is no noise at the fuel fill port, check as follows: 


1. Remove the access panel in trunk. 


CAUTION: Be sure to turn the ignition switch OFF 
before disconnecting the wires. 


2. Disconnect the 2P connector. 


3. Disconnect the PGM-FI main relay connector and 
connect the BLK/YEL ©) wire and YEL (7) wire with 
a jumper wire. 


\ JUMPER \ “хүр G 
WIRE \ © 


YEL ©) 


4. Check that battery voltage is available at the fuel 
pump connector when the ignition switch is turned 
ON {positive probe to the YEL wire, negative probe 
to the BLK wire).  (& 


€ If battery voltage is available, replace the fuel 
pump. 

€ If there is no voltage, check the fuel pump ground 

and wire harness (see page 11-128). 


Replacement 


Do not smoke while working on fuel sys- 
tem. Keep open flames away from your work area. 


1. 


2. 


Relieve fue! pressure (see page 11-114). 


Remove the access panel in trunk. 


Disconnect the 2P connector from the fuel pump. 


Remove the fuel pump mounting nuts. 


Remove the fuel pump from the fuel tank. 


=~, 


28 N-m (2.8 kg-m, 
20 Ib-ft) 


WASHER 
Replace 


Fuel Supply System 
РОМ-ҒІ Main Relay 


Description Relay Testing 
NOTE: If the car starts and continues to run, the 
The PGM-FI main relay actually contains two individual PGM-FI main relay is OK. 
relays. 
The relay is located at the left side of the cowl. á . Remove the PGM-FI main relay. 
One relay is energized whenever the ignition is on which 
supplies the battery voltage to the ECM, power to the . Attach the battery positive terminal to the No. 6 ter- 
fuel injectors, and power for the second relay. minal and the battery negative terminal to the No. 
The second relay is energized for 2 seconds when the 8 terminal of the PGM-FI main relay. Then check for 
ignition is switched on, and when the engine is running continuity between the No. 5 terminal and No. 7 ter- 
which supplies power to the fuel pump. minal of the PGM-FI main relay. 
€ |f there is continuity, go on to step 3. 
€ If there is no continuity, replace the relay and 
retest. 
PGM-FI No.8 No.6 No.2 
MAIN RELAY 


BATTERY 
VOLTAGE 


| IGNITION 
SWITCH 

STARTER 
SIGNAL 


[s 
RESISTOR | [INJECTOR 


FUEL PUMP ы -{ B 


TO ECM (A7, 8) [8] 


Attach the battery positive terminal to the No. 5 ter- 
minal and the battery negative terminal to the No. 
2 terminal of the РОМ-ҒІ main relay. Then check that 
there is continuity between the No. 1 terminal and 
No. 3 terminal of the PGM-FI main relay. 


€ If there is continuity, go on to step 4. 
€ if there is no continuity, replace the relay and 
retest. 


Attach the battery positive terminal to the No. 3 ter- 
minal and the battery negative terminal to the No. 
8 terminal of the PGM-FI main relay. Then check that 
there is continuity between the No. 5 terminal and 
No. 7 terminal of the PGM-FI main relay. 


€ If there is continuity, the relay is OK. 
€ If there is no continuity, replace the relay and 
retest. 
(cont'd) 


11-126 


Fuel Supply System 
PGM-FI Main Relay (cont'd ——————— — — — — —— — — — — — —— 


Troubleshooting Flowchart 


— Engine will not start. 
— Inspection of PGM-FI main 
relay. 


Disconnect the PGM-FI main relay 
connector. 


Check for continuity between 
BLK termina! (2 and body 


ground. 
NO Repair open in BLK wire between 
< Is there continuity? D$ PGM-FI main relay and G101 (lo- 
A cated at thermostat housing). 
YES 


Measure the voltage between 
YEL/BLU terminal (1) and body 
ground. 


— Replace the No. 4 BACK UP 
{10 A) fuse (in the under-dash 


fuse/relay box). 
< Is there battery voltage? > — Repair open in the YEL/BLU 
wire between the PGM-FI main 


YES relay and the No. 4 BACK UP 
{10 A) fuse. 
Turn the ignition switch ON. 
Measure the voltage between PGM-FI 
BLK/YEL terminal (6) and body MAIN 
ground. RELAY 
7T Replace the ECU (ECM) (15 A) 
fuse (in the under-dash fuse/re- 
NO lay box). 
15 there battery voltage? > — Repair open іп the BLK/YEK 
wire between the РОМ-ҒІ main 
MES relay and the ECU (ECM) (15 
A) fuse. 
Turn the ignition switch to the 
START position. NOTE: 
€ M/T: Ciutch pedal must 
4 be depressed. А 
Measure the voltage between е МБ ров тл BLK @ 
BLU/RED terminal (6) and body 
round. 
9 — Replace the No. 2 STARTER 


SIGNAL (7.5 A) fuse {in the 


мо under-dash fuse/relay box). 
< Is there battery voltage? > — Repair open in the BLU/RED 
wire between the PGM-FI main 
YES lay and the igniti s YEL/ YEL/ BLK/ ҮЕ. (2) 
ету and the ignition switch BLU © BLK © YEL ® 


(To page 11-129) 


(From page 11-128) 
1 


Turn the ignition switch OFF. 


| 


Connect the test harness between 
the ECM and connectors. 
Disconnect “А” connector from 
the ECM only, not the main wire 
harness (see page 11-45). 


i 


Check for continuity between 
GRN/BLK terminal and the 
following terminals; A7, А8. 


Is there continuity? 


YES 


Reconnect “А” connector to the 
ECM. 


Connect the PGM-FI main relay 
connector. 


+ 


Turn the ignition switch ON. 


Measure the voltage between 
A23 (-) terminal and the follow- 
ing terminals: A25 (+) B1 (+). 


18 there battery voltage? 
| ves 


Turn the ignition switch OFF. 


Connect a voltmeter between A7 
i+) terminal and A23 (-) ter- 
minal. 


15 there battery voltage for two 
seconds when the ignition 
Switch is first turned on? 


NO 


Check the PGM-FI main relay (see 
page 11-126). 


0009000000000 | 00000000 
9009000000000 | 00000000 Et 


Repair open in GRN/BLK wire be- 
tween ECM (A7, A8) and РОМ-ҒІ 
main relay. 


Battery voltage? 


оа ял) 
A23 (—)А25В1 
(+) (+) 


0000000000090 J 60000000 
9000000000000 | 00000000 f: 


— Repair open in the YEL/BLK @) 
wire between the ECM (A25, 
B1) and PGM-FI main relay. 

- Replace PGM-FI main relay. 


Battery voitage? 
A7 (+) A23 (-) 


ооооооооооооо 
ооооооооооооо 


Substitute а known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the origi- 
nal ECM. 


ооооооооооо 
900000000000 


400000000000 
i9] 00000000000 


Fuel Supply System 
Fuel Tank 


Replacement 


Do not smoke while working on fuel system. Keep open flame away from your work area. 


. Block front wheels. Jack up the rear of the car and support with jackstands. 


. Remove the drain bolt and drain the fuel into an approved container. 
. Remove the access panel. 


. Disconnect the connectors from the fuel gauge sending unit and the fuel pump, then remove the fuel feed line and 
return hose. 
CAUTION: Be sure to turn the ignition switch OFF before disconnecting the wires. 


. Remove the fuel hose protectors. 
. Disconnect the hoses. 


CAUTION: When disconnecting the hoses, slide back the clamps, then twist hoses as you pull to avoid damaging 
them. 
. Place a jack, or other support, under the tank. 


. Remove the strap bolts and nuts, and let the straps fall free. 
. Remove the fuel tank. 


NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount. 


. Install a new washer on the drain bolt and the fuel pump line, then install parts in the reverse order of removal. 


ACCESS 
PANEL 


38 N-m (3.8 kg-m, 28 lb-ft) 


CAUTION: Clean the flared joint of high pressure hoses FUEL PUMP 


throughly before reconnecting them. FUEL GAUGE 
SENDING UNIT 


FUEL TANK 


WASHER 
Replace 


DRAIN BOLT 
50 N-m (5.0 kg-m, 36 Ib-ft) 


FUEL HOSE 38 N-m (3.8 kg-m, 28 Ib-ft) 
PROTECTOR 


Intake Air System 
System Troubleshooting Guide 


С 


NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom are ranked іп the order they 
should be inspected starting with (1). Find the symptom іп the left column, read across to the most likely source, then 
refer to the page listed at the top of the column. If inspection shows the system is OK, try the next system (2), etc. 


SU8-SYSTEM 


| PAGE 


SYMPTOM 


a "INTAKE AIR 
THROTTLE | THROTTLE ella BYPASS 
CABLE BODY system | CONTROL 
SYSTEM 
138 134 143 


WHEN COLD FAST IDLE OUT OF SPEC 


© 


WHEN WARM IDLE TOO HIGH 


© 
© 


LOSS OF POWER 


© |®@ 


© 


@ 


%; Except F22A1-engine(S) 


Intake Air System 
System Description 


The system supplies air for all engine needs. It consists of the Air Cleaner (ACL), intake air pipe, intake air duct, Throttle 
Body (ТВ), Idle Air Control (IAC) Valve, fast idle thermo valve, *Intake Air Bypass (IAB) Control System, *intake control 
system, and intake manifold. A resonator in the intake air pipe provides additional silencing as air is drawn into the system. 

*: Except F22A1 engine (S) 


“AB 
CONTROL 
SOLENOID 


P TO ECU (ECM) (15 A) FUSE 
— —) TO PGM-F! MAIN RELAY 


YEL/ 
BLK 


VARIOUS 
SENSORS 


INTAKE AIR DUCT 


*IAB CONTROL 


DIAPHRAGM LI *INTAKE 
2 CONTROL 


DIAPHRAGM 


THROTTLE 
BODY 


INTAKE 
AIR 


*INTAKE BIK > oed (ECM) (15 A) 
CONTROL PIPE 
SOLENOID RESONATOR 


*INTAKE 
CONTROL VACUUM TANK 


*INTAKE 
CONTROL 
CHECK 
VALVE 


Air Cleaner (ACL) 


Air Cleaner (ACL) Element Replacement 


ACL HOUSING COVER 


ACL ELEMENT 

Replace every 30,000 miles (48,000 km) 
or 24 months. 

Clean air cleaner element every 15,000 
miles (24,000 km) or 12 months under 
dusty conditions, rough or muddy roads. 


INTAKE AIR DUCT 


Intake Air System 
Intake Control System [Except F22A1 engine (S)] 


Description 
The intake control system decreases air intake noise. 


TO ECU (ECM) {15 A) 
BLK/ > 


INTAKE CONTROL YEL FUSE 


SOLENOID VALVE 


INTAKE CONTROL 
VACUUM TANK 


INTAKE CONTROL 
CHECK VALVE 


INTAKE 


CONTBOL 
DIAPHRAGM 


RESONATOR 


When the engine speed is below 4,000 rpm, the ECM provides ground for the intake control solenoid valve. This opens 
the solenoid valve sending intake manifold vacuum to the intake control diaphragm. 


Troubleshooting Flowchart ATKO аа” ЛА INTAKE 


CONTROL 
Inspection of intake Control SOLENOID 
System A VALVE 


Start engine and allow to idle. 


Remove the #8 vacuum hose 
from the hose joint and connect 
a vacuum gauge to the solenoid 
valve. 


Disconnect the lower vacuum 


NO hose of the solenoid valve from the 
ts there vacuum? air chamber and connect a vac- 


uum gauge to the hose. 


— Check the vacuum 
tine for proper con- 
nection, cracks, 

Is there manifold vacuum? blockage or discon- 

nected hose. 

YES — Clean manifold port. 


YES 


Disconnect the 2P connector 
from the intake control solenoid 
valve. 


Measure voltage between BLK/ 
YEL (+) terminal and WHT (-) 
terminal. 


Replace the intake 
Is there battery voltage? control solenoid valve. 


| No 


Measure voltage between BLK/ 
YEL (+) terminal and body 
ground. 


(To page 71-136) (To page 11-136) (cont'd) 


| Intake Air System 
Intake Control System [Except F22A1 engine (S)] (cont'd) 


(From page 11-135) (From page 11-135) 
Repair open in BLK/YEL 
wire between the 2P 
" A NO connector and ECU 
Raise engine speed to 4,200 Is there battery voltage? (ECM) {15 A) fuse (in 
rpm. YES the under-dash fuse/re- 
lay box). 
Turn the ignition switch OFF. 
i 
Reconnect the 2P solenoid con- 
nector. 
Connect the test harness between 
the ECM and connectors (see 
page 11-45). 
| Turn the ignition switch ON. 
А 
Connect а jumper wire between 
| A19 terminal and A26 terminal. К 
0000000006000[00000000 00000000000 
0000000000009 |00000000 00000000000 
A26 
Repair open in WHT 
Does solenoid valve click when wire between ECM 
the jumper is connected? (A19) and the 2P con- 
nector. 
YES 
Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 
1 
YES z 
Is there vacuum? Disconnect the 2P connector. 
NO [ 
YES Replace intake control 
| Is there vacuum? solenoid valve. 
NO 
Turn the ignition switch OFF. 
Disconnect ''A'' connector from 
ECM. 
Check for continuity to ground 
on WHT wire. 


(To page 11-137) 


(То page 11-137) 
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(From page 11-136) 


{From page 11-136) 


£. 16 there continuity? 


NO 


Repair short to ground 
in WHT wire between 
ECM (A19) and the 2P 
connector. 


Substitute a known-good ECM 
and recheck. If symptom goes 
away, replace the original ECM. 


Connect a vacuum pump to the 
#8 vacuum hose. 


INTAKE 
CONTROL 
DIAPHRAGM 


| Apply the vacuum. | 


NO 
Does it hold vacuum? 


YES 


Check the vacuum line for proper 
connection or disconnected 
hose. 

Н OK, replace the intake control 


diaphragm. 


intake control system is OK. 


Intake Air System 
Throttle Cable: 


Inspection/Adjustment Installation 


1. Warm up the engine to normal operating tempera- 1. Fully open the throttle valve, then install the throt- 

ture (the radiator fan comes on). tle cable in the throttle linkage and install the cable 
housing in the cable bracket. 

Check that the throttle cable operates smoothly 

with no binding or sticking. Repair as necessary. . Warm up the engine to normal operating tempera- 
ture (the radiator fan comes on). 

Check cable free play at the throttle linkage. Cable 

deflection should be 10-12 mm (0.39—0.47 in.) 


CABLE ADJUSTING 
BRACKET NUT 


THROTTLE LOCKNUT ADJUSTING 
LINKAGE — INNER CABLE NUT 


LOCKNUT . Hold the cable sheath, removing all slack from the 
DEFLECTION cable. 
10-12 mm 
(0.39—0.47 іп.) 


Turn the adjusting nut until it is З mm (0.12 in.) away 
from the cable bracket. 


Tighten the locknut. The cable deflection should now 
be 10— 12 mm (0.39 —0.47 in.). If not, see inspec- 


NP а tion/adjustment. 
If deflection is not within specs, loosen the locknut, 


turn the adjusting nut until the deflection is as speci- CABLE 

i i BRACKET 

fied, then retighten the locknut. ADJUSTING NUT 
With the cable properly adjusted, check the throttle 

valve to be sure it opens fully when you push the 

accelerator pedai to the floor. Also check the throt- 

tle valve to be sure it returns to the idle position 

whenever you release the accelerator pedal. 


LOCKNUT 
10 Nem 
(1.0 kg-m, 7 Ib-ft) 


Throttle Body 


Description Inspection 


The throttle body is of the single-barrel side-draft type. CAUTION: Do not adjust the throttle stop screw. 
The lower portion of the throttie valve is heated by en- It is preset at the factory. 

gine coolant which is fed from the cylinder head. The idle 

adjusting screw which increases/decreases bypass air 1. Start the engine and allow it to reach normal oper- 
and the Evaporative Emission (EVAP) Control Canister ating temperature (the radiator fan comes on). 


port are located on the top of the throttle body. 


2. Disconnect the vacuum hose (to the EVAP control 
THROTTLE IDLE ADJUSTING canister) from the top of the throttle body; connect 


POSITION (TP) SCREW a vacuum gauge to the throttle body. 
SENSOR 


THROTTLE 


VACUUM PUMP/GAUGE 
A973X—041— XXXXX 


THROTTLE 
STOP 
SCREW 3. Allow the engine to idle and check that the gauge 


indicates no vacuum. 
€ If there is vacuum, check the throttle cable (see 
page 11-138). 


Check that vacuum is indicated on the gauge when 

the throttle is opened slightly from idle. 

€ if the gauge indicates no vacuum, check the 
throttle body port. If the throttle body port is 

clogged, clean it with carburetor cleaner. 


Stop the engine and check that the throttle cable 
operates smoothly without binding or sticking. 

€ If there are any abnormalities in the above steps, 
check for: 


— Excessive wear or play in the throttle valve 
shaft. 

— Sticky or binding throttle lever at full close 
position. 

— Clearance between throttle stop screw and 

throttle lever at full close position. 


(cont'd) 


Intake Air System 
Throttle Body (cont'd) 


THROTTLE LEVER 


There should be 


no clearance. THROTTLE STOP SCREW 
(Non-adjustable) 


Replace the throttle body if there is excessive play in the 
throttle valve shaft or if the shaft is binding or sticking. 
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Throttle Body 


Disassembly 


GASKET 
Replace 


22 кат, 16 Ib-ft) A/T THROTTLE 
CONTROL 
CABLE 


(cont'd) 


Intake Air System 
Throttle Body (cont'd) 


CAUTION: 
@ The throttle stop screw is non-adjustable. 


€ After reassembly, adjust the throttle cable (see page 11-138), and A/T throttle control cable (see section 14) for cars: 
with A/T. 


F22A1 engine (S): 


IDLE ADJUSTING | 
SCREW 


H23A1 engine (USA: Si/Canada: SR), 
H22A1 engine (USA: Si VTEC/Canada: SR-V): 


ТР 

SENSOR 
IDLE ADJUSTING 
SCREW 


O-RING 
Replace 


FAST 
IDLE THERMO VAVLE 
Inspection, page 11-110 


12 М.т 
(1.2 kg-m, 9 Ib-ft) 


ж 
Ds Air Bypass (IAB) Control System [Except F22A1 engine (S)] 


Description 


Two air intake paths are provided in the intake manifold to allow the selection of the intake path most favorable for a 
given engine speed. 
Optimum performance at any RPM is achieved by closing and opening the Intake Air Bypass (IAB) valves, High torque 


at low RPM is acheived when the IAB valves are closed, whereas high power at high RPM is achieved when the IAB 
valves are opened. 


IAB CONTROL 
DIAPHRAGM 


BLK/ » TO ECU (ECM) (15 А) 
YEL FUSE 


PNK | 
BLK 

IAB 

CONTROL 

SOLENOID IAB VACUUM TANK 

VALVE L 
VARIOUS 
SENSORS 


IAB CONTROL SOLENOID VALVE OFF 


ENGINE RPM IS ABOVE 
4,800 rpm (H23A1 engine} 
or 4,600 rpm (H22A1 engine) 


(cont'd) 


Intake Air System 
Intake Air Bypass (АВ) Control System [Except F22A1 engine (S} (cont'd) ——— 


Troubleshooting Flowchart Қылады. d | 


HOSE 1AB 


CONTROL DIAPHRAGM 


Inspection of [AB Control System 


Start engine and allow to idle. \ 


VACUUM 


Remove % 13 vacuum hose from PUMP/GAUGE 
the IAB contro! diaphragm and A973X-041-XXXXX L 
connect vacuum gauge to the 
hose. 
> NO Disconnect the 2P connector from 
le there vacuum ? the IAB control solenoid valve. 


5 YES 


Measure voltage between BLK/ 
YEL (+) terminal and PNK (-) 
terminal. 


IAB CONTROL 
SOLENOID VALVE 


= 


elc жа 


PNK (-) 


Repair the Москада or 
vacuum leak between 


YE 1 
< Is there battery voltage ? 5 те intake mantog = 
NO OK, replace the IAB 


control solenoid valve. 


Measure voltage between BLK/ 
YEL (+) termina! and body 


ground. 
Repair open in BLK/YEL 
1 wire between the 2P 
< 18 there battery voltage ? >e- connector and ECU 
{ECM} (15 А) fuse (in 
| ҮЕ5 the under-dash fuse/re- 
lay box). 


Turn the ignition switch OFF. 


| 


(То page 11-145) (То page 11-145) 


(From page 11-144) {From page 11-144) 


Raise engine speed to 5,000 
rpm. 


Reconnect the 2P connector to 
1 the IAB control solenoid valve. 


Check for vacuum at #13 
vacuum hose. 


Connect the test harness to the 
main wire harness only (see page 
11-45). 


Turn the ignition switch ON and 
connect a jumper wire between 
A17 terminal and A26 terminal. 


Repair open in PNK wire 
between ECM (A17) 
and the 2P connector. If 
the wire is OK, replace. 
the IAB control solenoid 
valve. 


1 
Does the solenoid valve click 
when the jumper is connected? 


YES 


Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available replace the origi- 


nal ECM. 
BAT 
©000000000000] 00000000 00000000000 
0000000000006 |00000000 00000000000 
A26 
Is th т? YES Disconnect the 2P connector from 
алымы the IAB control solenoid valve. 
NO | 
YES Replace the IAB control 


Is there vacuum ? 


Ге 


solenoid valve 


Turn the ignition switch OFF. 


Disconnect ““А” connector from 
ECM. 


Check for continuity to ground on 


the PNK wire. 
IAB control system is OK. " Repair short to ground 
e Yi at PNK wire between 
< is there continuity? ECM (А17) and the 2P 
NO connector. 


Substitute a known-good ECM 
and recheck. If symptom goes 
away, replace the original ECM. 


(cont'd) 


11-145 


Intake Air System 


Intake Air Bypass (АВ) Control System 
[Except F22A1 engine (S)] (cont'd) 


IAB Valve Testing 


CAUTION: Do not adjust the IAB valve full-close screw. 
It was preset at the factory. 


Check the IAB valve shaft for binding or sticking. 
Check the IAB valve for smooth movement. 


With the engine OFF, check that (A) of the bypass 
valve is in close contact with the stopper. 


4. With the engine at idle, check that (B) of the IAB 
valve is in close contact with the full-close screw. 


| FULL-CLOSE 
N SCREW 
| 

Lu 


€ If any fault is found, clean the linkage and shafts 
with carburetor cleaner. 


— If the problem still exists after cleaning, disassem- 
| ble the intake manifold and check the IAB valve 
(see page 11-147} 
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С 


Intake Air Bypass (IAB) Control System [Except F22A1 engine (S)] 


22 Nm 
| B T” kg-m, 16 lb-ft) 


22 Мт 
(2.2 kg-m, 16 lb-ft} ie 


1AB VALVE 
BODY ASSEMBLY 


GASKET 
Replace 


Intake Air System 
Intake Manifold [F22A1 engine (S)] 


22 N-m (2.2 kg-m, 16 Ib-ft) 


B an 
22 N-m (2.2 kg-m, | 
16 lb-ft} 7“ 
Су S 2 
С > 


GASKET 
Replace 


uds 


22 N-m 
(2.2 kg-m, 16 Ib-ft) 


Emission Control System 


System Troubleshooting Guide 


С 


NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom аге ranked in the order they 
should be inspected starting with (1). Find the symptom in the left column, read across to the most likely source, then 
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 


©), etc. 
ee ла; 
PAGE SUB-SYSTEM | THREE WAY | EXHAUST GAS ря EVAPORATIVE 
CATALYTIC | RECIRCULATION | VENTILATION EMISSION 
CONVERTER SYSTEM Аы CONTROLS 
SYMPTOM 151 153 159 160 
ROUGH IDLE @ @ 
FREQUENT AFTER 
STALLING WARMING UP @ 
MISFIRE OR 
ROUGH @ 
RUNNING 
FAILS 
POOR 
EMISSION ®© ® 
PERFORMANCE | 59 
1055 ОҒ 
POWER Ф 
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Emission Control System 


System Description Tailpipe Emission 


The emission control system includes a Three Way Cata- Inspection 

lytic Converter (ТУУС), Exhaust Gas Recirculation (EGR) 

system, Postitive Crankcase Ventilation (PCV) system Do not smoke during this procedure. Keep 
and Evaporative Emission (ЕУАР) contro! system. The any open flame away from your work area. 

emission control system is designed to meet federal and 


"m . Start the engine and warm up to normal operatin: 
state emission standards. 5 9 р Р 9 


temperature by driving on the road. 
Connect a tachometer. 


Check and adjust the idle speed, if necessary (see 
page 11-111). 


Warm up and calibrate the CO meter according to 
the meter manufacturer's instructions. 


Check idle CO with the headlights, heater blower, 
rear window defogger, cooling fan, and air condition- 
er off. 


CO meter should indicate 0.1 96 maximum. - 


Three Way Catalytic Converter (TWC) 


Description 


The Three Way Catalytic Converter (TWC) is used to convert hydrocarbons (HC), carbon monoxide (CO), and oxides 
of nitrogen (NOx) in the exhaust gas to carbon dioxide (СО2), dinitrogen (М2) and water vapor. 


HOUSING 


THREE WAY 
CATALYST 


FRONT OF VEHICLE 


(cont'd) 
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Emission Control System 
Three Way Catalytic Converter (TWC) (cont'd) 


Inspection 


If excessive exhaust system back-pressure is suspected, remove the TWC from the car and make a visual check for plug 
ging, melting or cracking of the catalyst. Replace the TWC if any of the visible area is damaged or plugged. 


Qet- 34 N-m 
(SY 13.4 кот, 26 0 


HEAT SHIELD 


GASKET 
Replace 


HEAT SHIELD 


34 Nem 10 Nem (1.0 kg-m, 7 Ib-ft) 
{3.4 kg-m, 25 Ib-ft) 


Le 


FRONT OF 
VEHICLE 


Exhaust Gas Recirculation (EGR) System 


Troubleshooting Flowchart 


r = ^c The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 12: A problem in 
76 5 12 )- the Exhaust Gas Recirculation (ЕСА) system. 


ч 


The EGR system is designed to reduce oxides of nitrogen emissions (NOx) by recirculating exhaust gas through the EGR 
valve and the intake manifold into the combustion chambers. It is composed of the EGR valve, EGR vcuum control valve, 
EGR control solenoid valve, ECM and various sensors. 

The ECM memory contains ideal EGR valve lifts for varying operating conditions. The EGR valve lift sensor detects the 
amount of EGR valve lift and sends the information to the ECM. The ECM then compares it with the ideal EGR valve 
lift which is determined by signals sent from the other sensors. If there is any difference between the two, the ECM 
varies current to the EGR control solenoid valve to further regulate vacuum applied to the EGR valve. 


EGR BLK/YEL p ECU (ЕСМ) (15 А) . 
CONTROL RED: FUSE 
SOLENOID 


EGR 


VARIOUS 
Mz SENSORS 


EGR VALVE 
LIFT SENSOR 


{cont'd} 
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Emission Control System 
Exhaust Gas Recirculation (EGR) System (cont'd) 


— The MIL has been reported on. 

~ With service check connector 
jumped (see page 11-42), code 
12 is indicated. 


Do the ECM Reset Procedure (see 
page 11-43). 


Road test necessary: Warm up the 
Bares LR тай fon бота УАСШОМ Роме! 

pa GAUGE 

Drive the car on the road for ap- A973X —041—XXXXX 
prox. 10 minutes. Keep the en- 
gine speed in the 1,700—2,500 #16 HOSE 
rpm. 


Intermittent failure, system is OK 
at this time. 
Check for poor connections or 


TN NO loose wires at C425, C426 {locat- 
4 acate eode ne нн p ed at right shock tower), C463 


(located at left side under dash), 
YES C117 (EGR valve lift sensor), 
C310 (EGR control solenoid valve) 
With the engine at idle, discon- and ECM. 
nect the # 16 hose from the EGR 
valve and connect a vacuum 
pump/gauge to the hose. 
Disconnect 2P connector from the EGR VALVE 


` YES | EGR control solenoid valve and 
le there any vacuum? check the # 16 hose for vacuum 


NO again. 
Move the vacuum pump/gauge to EGR 
the EGR valve. CONTROL 
SOLENOID 
#16 HOSE EGR VALVE 
LIFT SENSOR 


RED 


EGR VALVE 
(To page 11-155) 
{To page 11-155) 
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(From page 11-154) 


{From page 11-154) 


YES 
With the engine at idle, apply 200 Is there any vacuum? 
mm Hg (8 in Hg) of vacuum to the 
EGR valve. | NO 
Turn the ignition switch OFF and 
disconnect the “А” connector 
from the ECM. 
Check for continuity to ground on 
RED wire of the 2P connector. 
| \ YES 


/ Does the engine stall or run 


rough and does the EGR 
valve hold vacuum? 


YES 


Disconnect the 2P connector from 
the EGR control solenoid valve. 


Measure voltage between BLK/ 
YEL (+) terminal on the main wire 
harness and body ground. 


Is there battery voltage? 


YES 


po 


Reconnect the vacuum pump/ 
gauge to the #16 hose. 


Start the engine and allow it to 
idle. 


(To page 11-156) 


Is there continuity? 


| No 


Substitute a known-good ECM 
and retest. If symptom/indication 
goes away, replace the original 
ECM. 


NO 


Replace the EGR valve. 


NO 


Repair open in BLK/YEL wire be- 
tween the EGR control solenoid 
valve and ECU (ECM) (15 A) fuse 
(in the under-dash fuse/relay box). 


Check vacuum hose 
routing of the entire 
EGR system. If hose 
routing is OK, replace 
EGR control solenoid 
valve. 


Repair short in RED wire 
between EGR contro! 


solenoid valve and ECM 
(A11). 
EGR 
CONTROL 
SOLENOID 
VALVE 


(cont'd) 
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Emission Control System 
Exhaust Gas Recirculation (EGR) System (cont'd) 


(From page 11-155) 


Connect battery power terminal 
to the A terminal of the 2P con- 
nector. While watching the vacu- 
um gauge, ground the B terminal. 


Turn the ignition switch OFF and 


Is there approx. 200 mm Hg NO inspect the #16 and #24 hoses 
(8 in.Hg) within 1 second? for leaks, restrictions, or mis- 
routing. 
YES | 
Turn the ignition swith OFF and E NO 


reconnect the 2P connector. Are the hoses OK? Correct as necessary. 


YES EGR VACUUM 


CONTROL VALVE 


EGR VALVE 


EGR CONTROL 
SOLENOID VALVE 


Disconnect 3P connector from the 
EGR valve lift sensor. 


Turn the ignition switch ON. 


Measure voltage between RED/ 
WHT (+) terminal and GRN/WHT 
(-) terminal. 


ls there approx. 5 V? 


YES 


(To page 11-157) 


NO 


Disconnect the lower hose on 
EGR control solenoid valve and 
connect a vacuum gauge to the 
hose. 


Start the engine and allow it to 


idle. 


VACUUM PUMP/ 
GAUGE 
A973X —041 —XXXXX 


Is there 150—250 mm Hg 
16— 10 in.Hg) of vacuum? 


NO Replace the EGR vacu- 
um control valve. 


| YES 


Replace the EGR control solenoid 
valve. 


Measure voltage between RED/ 
WHT (+) terminal and body 
ground. 


{To page 11-157) 


{From page 11-156) {From page 11-156) 


Repair open in GRN/ 
YES WHT wire between 
EGR valve lift sensor 
and ECM (D22). 


Is there approx. 5V? 


| No 


Connect the test harness ‘‘D’’ 
connector to the ECM only, not to 
the main wire harness (see page 
11-45). 


Turn the ignition switch ON. 


Measure voltage between D19 
(*) terminal and D22 (-) 
terminal. 


| Repair open іп RED/ 
YES | WHT wire between ^ 
EGR valve lift sensor 

and ECM (D19). 


Is there approx. 5V? 


NO 


Substitute a known-good ECM 
and recheck. If symptom/indica- 


tion goes away, replace the origi- 
nal ECM. 


Turn the ignition switch OFF. 


Reconnect the 3P connector to 
the EGR valve lift sensor. 


NI 00000000000 
000000000090 


012 (+) D221-) 


©000000000000] 00000000 
0000000000000 | 00000000 
Connect the test harness between 


the ECM and connectors (see 1.2 V with no vacuum applied? 
page 11-45). 4.3 V with 200 mm Hg (8 in.Hg) 
of vacuum applied? 


Turn the ignition switch ON. 


Measure voltage between D12 
(+) terminal and 022 (-) 


terminal. 
is the voltage approx. 1.2 V — Repair open or short in WHT/ 
with no vacuum applied and NO BLK wire between EGR valve 
approx. 4.3 V with 200 mm lift sensor and ECM (012). 
Hg (8 in Hg) of vacuum ap- — Vf wire is OK, replace the EGR 
plied to the EGR valve? valve. 


YES 
(To page 11-158) 
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Emission Control System 
Exhaust Gas Recirculation (EGR) System (cont'd) 


(From page 11-158) 


Does the voltage consistenly 
increase/decrease as the Replace the EGR valve. 
vacuum increases/decreases? 


YES 


Reconnect the #16 hose to the 
EGR valve. 


Start the engine and allow it to ооооооооооо 
idle. 0 ооооооооооо 


Connect A11 terminal to А26 ter- JUMPER WIRE 
minal with a jumper wire. 


| - è NO Repair open in RED wire between 
Did the engine stall — ^, NO | ECM (A11) and EGR control sote- 
or run rough? 


/ noid valve. 


YES 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away, replace the origi- 
nal ECM. 


Positive Crankcase Ventilation (PCV) System 


Description 


The Positive Crankcase Ventilation (PCV) system is 
designed to prevent blow-by gas from escaping to the 
atmosphere. The PCV valve contains a spring-loaded 
plunger. When the engine starts, the plunger in the PCV 
valve is lifted in proportion to intake manifold vacuum 
and the blow-by gas is drawn directly into the intake 
manifold. 


BREATHER 
PIPE 


4=: BLOW-BY VAPOR 
©: FRESH AIR 


Inspection 


1. Check the PCV hoses and connections for leaks and 
clogging. 


BREATHER PCV 
PIPE VALVE 


2. Atidle, make sure there is a clicking sound from the 
PCV valve when the hose between PCV valve and 
intake manifold in lightly pinched with your fingers 
or pliers. 


Gently pinch here 


€ If there is no clicking sound, check the PCV valve 
grommet for cracks or damage. If the grommet 
is OK, replace the PCV valve and recheck. 
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Emission Control System 
Evaporative Emission (EVAP) Controls 


Description 


The evaporative emission controls are designed to minimize the amount of fuel vapor escaping to the atmosphere. The 
system consists of the following components: 


A. Evaporative Emission (EVAP) Control Canister 
An EVAP control canister is used for the temporary storage of fuel vapor until the fuel vapor can be purged from 
the EVAP control canister into the engine and burned. 


В Vapor Purge Control System 
EVAP control canister purging is accomplished by drawing fresh air through the EVAP control canister and into a 
port on the throttle body. The purging vacuum is controlled by the EVAP purge control diaphragm valve and the 
EVAP purge control solenoid valve. 


EVAP PURGE CONTROL SOLENOID VALVE OFF AFTER 
STARTING ENGINE 


ENGINE COOLANT TEMPERATURE ABOVE 167°F (75°C) 
[H22A1 engine (USA: Si VTEC/Canada: SR-V): 158?F (70°C)] 


C Fuel Tank Vapor Control System 


When fuel vapor pressure in the fuel tank is higher than the set value of the EVAP two way valve, the valve opens 
and regulates the flow of fuel vapor to the EVAP control canister. 
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THROTTLE BODY 


М. 
——— 
Tre 
W = 
ЕУАР 
PURGE 
CONTROL 
SOLENOID 
VALVE 
TO ECU (ECM) 
(15 А) FUSE 
zA] 
272 
Тас D BLK 
Фа, VARIOUS 
5 9 EVAP PURGE 
= CONTROL SENSORS 
DIAPHRAGM 


FUEL FILL CAP у, EVAP VALVE 
аж TWO WAY 46 


FUEL TANK à г? EVAP CONTROL 
CANISTER 


FRESH AIR 


(cont'd) 
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Emission Control System 
Evaporative Emission (EVAP) Controls (cont'd) 


Troubleshooting FLowchart 


Inspection of Evaporative 
Emission Controls 


Disconnect #3 vacuum hose 
from the EVAP purge control di- 
aphragm valve (on the EVAP con- 
trol canister) and connect a 
vacuum gauge to the hose. 


Start the engine and allow it to 
idle. 
NOTE: Engine coolant tempera- 
ture must be below 158°F {70°С} 


Is there vacuum ? 


NO 


{To page 11-163) 


ЕУАР #3 VACUUM HOSE 
PURGE CONTROL 


DIAPHRAGM VALVE 


7% VACUUM PUMP/GAUGE 
4 A973X —041—XXXXX 


/ | ЕАР CONTROL 
/ CANISTER 


Disconnect the 2P connector. EVAP 


PURGE CONTROL 
SOLENOID VALVE 


Measure voltage between BLK/ 
YEL (+) terminal and RED/GRN 
(-) terminal. 


inspect vacuum hose 
YES touting. 

Н OK, replace EVAP 
purge contro! solenoid 
NO valve. 


Is there battery voltage ? 


Measure voltage between BLK/ 
YEL (+) terminal and body 
ground. 


(To page 11-163) 


{From page 11-162) (From page 11-162) 


| Repair open in BLK/YEL 
wire between ECU 


NO (ECM) (15 A) fuse (іп 
Warm up the engine to normal < Is there battery voltage ? рса ) 
operating temperature (the radia- the under-dash fuse/re 


lay box) and the 2P 
tor fan comes on). YES connector. 
inspect RED/GRN wire for an open 
between ECM (A20) and the con- 


nector. 

If wire is OK, substitute a known- 
good ECM and recheck. If sym- 
ptom goes away, replace the 
original ECM. 


Hold engine at 2,000 rpm. 


Check for vacuum at #3 vacuum 
hose after starting the engine. 


Т NO 
Is there manifold vacuum? Disconnect the 2P connector. | 


YES Inspect vacuum hose 
NO routing. 
ts there manifold vacuum? уе Ҥ OK, replace EVAP 
purge control solenoid 
YES valve. 
Inspect for a short in RED/GRN 
wire between ECM (A20) and the 
connector. 
If wire is ОК, substitute a known- 
Reconnect the hose. good ECM and recheck. If sym- 
ptom goes away, replace the 
original ECM. 


Remove fuel fill cap. 


(To page 11-164} (cont'd) 
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Emission Control System 
Evaporative Emission (EVAP) Controls (cont'd) 


(From page 11-163) 


VACUUM PRESSURE 
GAUGE 0—4 in. Hg 
07JAZ—001000B 


Connect ә vacuum gauge to 
EVAP control canister purge air 
hose. 


Start the engine and raise speed to 
3,500 rpm. 


s PURGE AIR HOSE 


Connect a vacuum gauge to the 
purge hose and raise the engine 
speed to 3,500 rpm. 


Does vacuum appear on gauge 
within 1 minute ? 


YES | 
мо Inspect the purge hose 
See EVAP two way valve test to Does vacuum appear on the and throttle body port 
complete. gauge? for pinch or blockage. 
Evaporative emission controls are 
OK. YES 


Replace the EVAP control canister. 


EVAP Two Way Valve Test 


1. 


2. 


Remove the fuel fill cap. 


Remove vapor line from the fuel tank and connect 
to T-fitting from vacuum gauge and vacuum pump 
as shown. 


VACUUM/PRESSURE GAUGE 
0—4 in. Hg ————— 
07JAZ —001000B 


VACUUM PUMP/ 
GAUGE 


A973X— 
041— 
XXXXX 


Apply vacuum slowly and continuously while watching 
the gauge. 


T-FITTING 


Vacuum should stabilize momentarily at 5 to 15 mm 

Hg (0.2 to O.6 in. Hg). 

€ If vacuum stabilizes (valve opens) below 5 mm 
Hg (0.2 in. Hg) or above 15 mm Hg (0.6 in. Hg), 
install a new valve and retest. 


Move vacuum pump hose from vacuum to pressure 
fitting, and move vacuum gauge hose from vacuum 
to pressure side as shown. 


сала |ә 
i 


PRESSURE 
SIDE 


Slowly pressurize the vapor line while watching the 
gauge. 


Pressure should stabilize at 10 to 35 mm Hg (0.4 

to 1.4 in. Hg). 

€ |f pressure momentarily stabilizes (valve opens) 
at 10 to 35 mm Hg (0.4 to 1.4 in. Hg), the valve 
is OK. 

€ |f pressure stabilizes below 10 mm Hg (0.4 in. Hg) 
or above 35 mm Hg (1.4 in. Hg), install a new 
valve and retest. 


11-165 


Transaxle 
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Automatic Transmission ................... 15-10 
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Clutch 
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Clutch Pedal 
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Clutch Master Cylinder 

Remowval/Installation ......................... 12-5 
Slave Cylinder 

Removal e 12-6 

Installation ................................... 12-6 
Release Bearing 

Disassembly/Inspection .................... 12-7 

Installation .......................................... 12-7 
Pressure Plate 

Removal/Inspection ........................... 12-8 
Clutch Disc 

Inspection .......................................... 12-9 
Flywheel 

Inspection/Removal ........................... 12-10 


Flywheel and Clutch Disc 
Installation .......................................... 12-10 


Special Tools | 


Ref. Мо Tool Number Description Oty Page Reference 
Ф 07JAF — РМ7011А Clutch Alignment Disc 1 12-8 
2 07LAB — Р\/00100 or Ring Gear Holder 1 12-8, 9, 10 
07924 — PD20003 
® O7LAF — PTOO110 Clutch Alignment Shaft 1 12-8, 10 
@ 07936 — 3710100 Handle 1 12-8, 10 
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Illustrated Index 


NOTE: 

@ Whenever the transmission is removed, clean and grease the release bearing sliding surface. 
@ When parts marked “*” are removed, the clutch hydraulic system must be bled. 

* Bleed the clutch hydraulic system (see page 12-6). 

* Inspect the hoses for damage, leaks, interference, and twisting. 


COTTER PIN *19 Nem (1.9 kg-m, 14 lb-ft} 
Replace. 


6x 1.0 mm 
8x 1.25 mm 10 N-m (1.0 kg-m, 
22 Nem (2.2 kg-m, 16 Ib-ft) 7 Ib-ft) 


*CLUTCH MASTER CYLINDER 


т +19 Nem (1.9 kg-m, 14 Ib-ft) Removal/Installation, page 12-5 


*RESERVOIR 


"о. BOLT *RESERVOIR HOSE 
30 N-m (3.0 kg-m, 


8x 1.25 mm 
22 N-m (2.2 kg-m, 
16 Ib-ft) 


Replace. 6 


Қ fai * 
А 6х 1.0 mm 
б 10 N-m (1.0 kg-m, 7 Ib-ft) 

8x 1.25 mm 

22 N-m (2.2 kg-m, 

16 lb-ft) 

CLUTCH DAMPER *15 Nem (1.5 kg-m, *15 Nem (1.5 kg-m, 
11 lb-ft) 11 lb-ft) 
RELEASE BEARING 


Removal, page 12-7 
Inspection, page 12-7 
Installation, page 12-7 


FLYWHEEL 
Inspection/Removal, page 12-10 
Installation, page 12-10 
CLUTCH DISC 

Inspection, page 12-9 

installation, page 12-10 

PRESSURE PLATE 
Removal/Inspection, page 12-8 
installation, page 12-10 


RELEASE FORK 
Removal, page 12-7 
Installation, page 12-7 


TRANSMISSION CLUTCH PIPE, *SLAVE CYLINDER 


See secti. 15 N-m (1.5 kg-m, : Т 
section ts 11 lb-ft} Removal/tnstallation, page 12-6 
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Clutch Pedal 


Adjustment 


NOTE 
€ To check the clutch pedal switch A and B, see section 


23. 


е The clutch is self-adjusting to compensate for wear. 


CAUTION: If there is no clearance between the master 
cylinder piston and push rod, the release bearing is held 
against the diaphragm spring, which can result in clutch 
slippage or other clutch problems. 


1. 


Loosen locknut A, and back off the clutch pedal 
switch A or bolt until it no longer touches the clutch 
pedal. 


Loosen locknut C, and turn the push rod in or out to 
get the specified stroke and height at the clutch 
pedal. 


Tighten locknut C. 


LOCKNUT C 
15 Nem (1.5 kg-m, 11 Ib-ft) 


CLUTCH MASTER CYLINDER 


CLUTCH ASSIST SPRING 


Sama 


@ (STROKE at PEDAL): 135 — 145 mm (5.31 — 5.71 in) 
(TOTAL CLUTCH PEDAL FREE PLAY): 9.0 — 15.0 mm (0.35 — 0.59 in) include the pedal play 1 — 7 mm {0.04 — 0.28 in). 
© (CLUTCH PEDAL HEIGHT): 190 mm (7.48 in) 
© (CLUTCH PEDAL DISENGAGEMENT HEIGHT}: 94 mm (3.70 in) minimum to the floor. 


Thread the clutch pedal switch A in until it contacts 
the clutch pedal. 


Turn the clutch switch A in 1/4 — 1/2 turn further. 
Tighten locknut A. 
Loosen locknut B and clutch pedal switch B. 


Measure the clearance between the floor board and 
clutch pedal.with the clutch pedal fully depressed. 


Release the clutch pedal 15 — 20 mm (0.59 — 0.79 
in) from the fully depressed position and hold it 
there. 

Adjust the position of clutch pedal switch B so that 
the engine will start with the clutch pedal in this 
position. 


. Thread the clutch pedal switch B in 1/4 — 1/2 turn 


11. 


further. 


Tighten locknut B. 


LOCKNUT B 
10 N-m (1.0 kg-m, 7 ib-ft) 


CLUTCH PEDAL SWITCH B 
CLUTCH PEDAL SWITCH A 


LOCKNUT A 
10 Nem (1.0 kg-m, 7 Ib-ft) 


Pedal in contact with switch 


Clutch Master Cylinder ce 


Removal/Installation 


CAUTION: Avoid spilling brake fluid on painted sur- 5. Remove the clutch master cylinder. 
faces, as it may damage the finish. 


NOTE: Plug the end of the reservoir hose, and cap the 
end of the clutch pipe, with a plug and cap such as those 
discarded from an А/С kit. 


1. Remove the reservoir hose from the clutch master 
cylinder and drain the brake fluid into a suitable 


container. 


NOTE: The brake fluid can be sucked out through 
the top of the reservoir with a syringe. 


2. Remove the reservoir from the engine compartment 
bulkhead. 


3. Disconnect the clutch pipe from the clutch master 


cylinder. 
CLUTCH PIPE 
19 Nm (13 kgcm; 14 8) 2222 6х 10 mm CLUTCH MASTER 
LEE LM Nem (1.0 kg-m, CYLINDER 
222—5 тын 


6. Install the clutch master cylinder in the reverse 
order of removal. 


NOTE: Bleed the clutch hydraulic system (see page 
12-6). 


CLUTCH RESERVOIR 
MASTER RESERVOIR HOSE 
CYLINDER 


4. Pry out the cotter pin, and pull the pedal pin out of 
the yoke. Remove the nuts. 


COTTER PIN PEDAL PIN 


13 Nm (1.3 kg-m, 9 Ib-ft) 


12-5 


Slave Cylinder 


Removal installation 


—SEEEIH:: Super High Temp Urea Grease (P/N 08798 — 


9002). 
БЕТІ Brake Assembly Lube or equivalent rubber 


grease. 


Disconnect the clutch pipe from the slave cylinder. 


CAUTION: Avoid spilling brake fluid on the painted 
surfaces, as it may damage the finish. 


NOTE: Plug the end of the reservoir hose, and cap 
the end of the clutch pipe, with a plug and cap such 
as those discarded from an A/C kit. 


1. Install the slave cylinder on the clutch housing. 
2. Connect the clutch pipe. 


Remove the slave cylinder from the clutch housing. 


CLUTCH PIPE 
15 N-m (1.5 kg-m, 
CLUTCH PIPE SLAVE CYLINDER 11 lb-ft) 
SLAVE 
CYLINDER 


BLEEDER SCREW 
10 N-m (1.0 kg-m, 


22 Nem (2.2 kg-m, 
16 lb-ft) 


CLUTCH HOUSING 


BOOT 


Refaove and check for signs of leaking 
and deterioration. 


(Brake Assembly 
Lube) 


3. Bleed the clutch hydraulic system: 


€ Attach a hose to the bleeder screw and suspend 
the hose in a container of brake fluid. 

* Make sure there is an adequate supply of fluid at 
the master cylinder, then slowly pump the clutch 
pedal until no more bubbles appear at the bleed- 
er hose. 

e Refill the master cylinder fluid when done. 

* Use only DOT 3 or 4 brake fluid. 
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Release Bearing 
Disassembly/Inspection 


1 Remove the boot from the clutch housing. 


2. Remove the release fork from the clutch housing by 
squeezing the release fork set spring with pliers. 
Remove the release bearing. 


RELEASE 
BOOT RELEASE FORK BEARING 


CLUTCH 


Hr HOUSING 
RELEASE 5; 


FORK SET 
SPRING 


RELEASE FORK 


? 


RELEASE FORK SET 
SPRING 


3. Check the release bearing for play by spinning it by 
hand. 


CAUTION: The release bearing is packed with 
grease. Do not wash it in solvent. 


RELEASE 
BEARING 


4. If there is excessive play, replace the release bear- 
ing with a new one. 


Installation 


NOTE: Use only Super High Temp Urea Grease (P/N 
08798 — 9002). 


1. Install the release fork set spring on the release fork. 


RELEASE FORK RELEASE FORK SET SPRING 


(P/N 08798 — 9002) 


(P/N 08798 — 9002) 


2. With the release fork slid between the release bear- 
ing pawls, install the release bearing on the main- 
shaft while inserting the release fork through the 
hole in clutch housing. 


3. Align the detent of the release fork with thie release 
fork bolt, then press the release fork over the 
release fork bolt squarely. 


RELEASE FORK ^ RELEASE 
RELEASE FORK SET SPRING BEARING 


RELEASE FORK BOLT 
30 N-m (3.0 kg-m, 22 Ib-ft) 


4. install the boot, being sure that there is no clear- 
ance: release fork-to-boot, and boot-to-clutch hous- 
ing. 


Move the release fork right and left to make sure 
that the release fork fits properly against the release 
bearing, and that the release bearing slides smooth- 
ly. 


RELEASE BEARING 
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Pressure Plate 
Removal/Inspection 


Inspect the fingers of the diaphragm spring for wear 5. To prevent warping, unscrew the pressure plate 

at the release bearing contact area. mounting bolts in a crisscross pattern in several 
steps, then remove the pressure plate. 

Assemble the special tools as shown. 


NOTE: Assemble the Clutch Alignment Disc with 

side “A” facing the diaphragm spring as shown. 

Check the diaphragm spring fingers for height using MOUNTING 
the special tools and a feeler gauge. 


Standard (New): 0.6 mm {0.02 in) max. А \ JA FAEN i 
йй, 
Service Limit: 0.8 mm (0.03 іп) -40/ 2/9 


SIDE "A" 


SIDE "B" 


PRESSURE PLATE 


CLUTCH . Inspect the pressure plate surface for wear, cracks, 
ALIGNMENT and burning. 


E FEELER GAUGE 
PMIOTIA S NL . Inspect for warpage using a straight edge and a 


б feeler gauge. 
XY 


CLUTCH ALIGNMENT SHAFT : 
07LAF — РТ00110 points. 


HANDLE 
07936 — 3710100 Standard (New): 0.03 mm (0.001 in) max. 


Service Limit: 0.15 mm (0.006 in) 


NOTE: Measure across the pressure plate at three 


4. Install the special tools as shown. 


FEELER GAUGE 
45 Nm 
(4.5 kg-m, 
33 lb-ft) 


PRESSURE PLATE 


CLUTCH ALIGNMENT 
SHAFT 
O7LAF — РТ00110 


RING GEAR HOLDER 
RING GEAR HOLDER ENGINE BLOCK / ADJUSTER NUT 


07LAB — РУ00100 
07924 — PD20003 EE ADJUSTER BOLT 


STRAIGHT EDGE 


BOLT 


/ 


WASHER 


Clutch Disc 


Inspection 


Remove the clutch disc. 


Inspect the lining of the clutch disc for signs of slip- 
ping or oil. Replace it if it is burned black or oil 
soaked. 


RING GEAR HOLDER 
07LAB — PV00100 or 
07924 — PD20003 CLUTCH DISC 


Measure the clutch disc thickness. 


Clutch Disc Thickness. 
Standard (New): 8.4 — 9.1 mm (0.33 — 0.36 in) 
Service Limit: 6.0 mm (0.24 in) 


CLUTCH DISC 


Measure the depth from the lining surface to the 
rivets, on both sides. 


Rivet Depth: 


Standard (New): 1.3 mm (0.05 in) min. 
Service Limit: 0.2 mm (0.01 in) 


CLUTCH DISC 
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Flywheel 


Inspection/Removal 


Inspect the ring gear teeth for wear and damage. 


2. Inspect the clutch disc mating surface оп the fly- 
wheel for wear, cracks, and burning. 


3. Measure the flywheel runout using a dial indicator 
through at least two full turns. Push the flywheel 
towards the engine to take up the crankshaft thrust 
washer clearance. 


NOTE: The runout can be measured with engine 
installed. 


Standard (New): 0.05 mm (0.002 іп) max. 
Service Limit: 0.15 mm (0.006 in) 


If the runout exceeds the service limit, replace the 


flywheel. 
FLYWHEEL © 


RING GEAR 


DIAL INDICATOR 


4. Remove the eight flywheel mounting bolts in а 
crisscross pattern in several steps, and remove the 
flywheel. 


FLYWHEEL 


MOUNTING 
BOLT 


RING GEAR HOLDER 
07LAB — РУ00100 or 
07924 — PD20003 


Flywheel and Clutch Disc 


Installation 


1. -Align the hole in the flywheel with the crankshaft 
dowel pin and assemble. Install the mounting bolts 
only finger tight. 


2. Install the special tool, then torque the mounting 
bolts in à crisscross pattern in several steps as 
shown. 


FLYWHEEL 


RING GEAR HOLDER 
07LAB — PV00100 or MOUNTING BOLTS 
07924 — PD20003 105 Nem (10.5 kg-m, 76 Ib-ft] 


3. Install the clutch disc using the special tools as 
shown. 


FLYWHEEL 


HANDLE 
07936 — 3710100 


CLUTCH ALIGNMENT 
SHAFT 
07LAF — РТ00110 


CLUTCH DISC 


E 


(P/N 08798 — 9002) 


4. Install the pressure plate. 


PRESSURE PLATE 


5. Torque the mounting bolts in a crisscross pattern as 
shown. Tighten them several steps to prevent warp- 
ing the diaphragm spring. 


MOUNTING BOLTS 
26 N-m (2.6 kg-m, 19 Ib-ft) 


6. Remove the special tools. 
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Manual Transmission 


Special Tools 13-2 
Maintenance 

Transmission Oil .............................. 13-3 
Back-up Light Switch 

Replacement .................................... 13-3 
Transmission Assembly 

Removal ............................................ 13-4 
Gearshift Mechanism 

Overhaul 13-9 
Illustrated Index 13-10 
Shift Arm Assembly 

Index 13-12 

Disassembly/Reassembly ... 13-13 
Transmission Housing 

Removal 13-15 
Reverse Shift Fork 

Clearance Inspection ....................... 13-16 
Reverse Idler Gear 

Removal ............................................ 13-17 
Mainshaft, Countershaft 

Removal ................... eere 13-17 
Mainshaft 

index 13-18 

Clearance Inspection .. . 13-19 

Disassembly ..................................... 13-20 

Inspection ... .... 13-21 

Reassembly .. 13-22 


Countershaft 
Index .............................. E 13-23 
Clearance Inspection ...................... 13-24 
Disassembly ..................................... 13-25 
Inspection ........................................ 
Reassembly 

Shift Fork Assembly 
Disassembly/Reassembly .. 
Clearance Inspection 

Synchro Sleeve, Synchro Hub 


Inspection .......................1..... 13-30 

Installation ........................................ 13-30 
Synchro Ring, Gear 

Inspection .................... senes 13-31 
Mainshaft Bearing/Oil Seal 

Replacement .................................... 13-32 
Countershaft Bearing 

Replacement .................................... 13-33 
Mainshaft Thrust Shim 

Adjustment ....................................... 13-34 
Transmission 

Reassembly ...................................... 13-37 
Transmission Assembly 


Installation 


NOTE: The radio may have a coded theft protection circuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse in the under-hood fuse/relay box. 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 

When the word “CODE” is displayed, enter the customer's 5-digit code to restore radio operation. 


Special Tools 


Ref. No. Tool Number Description Q'ty Page Reference 
@%) 07GAJ — PG20110 Mainshaft Holder 1 13-36, 37 
e 07GAJ — PG20130 Mainshaft Base 1 13-36 
Ф *07736 — А01000А Adiustable Bearing Puller, 25 — 40 mm 1 13-32, 33 
a 07746 — 0010300 Attachment, 42 x 47 mm 1 13-22, 27, 32 
® 07746 -- 0010500 Attachment, 62 x 68 mm 1 13-32, 33 
© 07746 — 0030100 Driver, 40 mm I.D. 1 13-22 
@ 07746 — 0030400 Attachment 35 mm I.D. 1 13-22 
07749 — 0010000 Driver 1 13-22, 27, 32, 33 
® 07947 — 6890100 Seal Driver 1 13-27 


* Must be used with commercially available 3/8 in x 16 thread/in Slide Hammer. 


| 


Transmission Assembly 


Removal 


е Make sure jacks and safety stands are placed proper- 
ly, and hoist brackets are attached to correct posi- 
tion on the engine. 

e Apply parking brake and block rear wheels so car 
will not roll off stands and fall on you while working 
under it. 


CAUTION: Use fender covers to avoid damaging paint- 
ed surfaces. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(Under-hood fuse/relay box) 
-- Removing the radio. 
After service, reconnect power to the radio and turn it 
on. 
When the word “CODE” is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


1. Disconnect the negative (-) and positive (+) cables 
from the battery, then remove the battery. 


2. Drain the transmission oil (see page 13-3). 


3. Remove the battery base and base stay. 


BATTERY BASE 


BASE STAY 
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4. Remove the intake air duct and air cleaner assem- 
bly. 


AIR CLEANER ASSEMBLY 


T INTAKE AIR DUCT 


5. Remove the intake contro! vacuum tank and brack- 
et. 


NOTE: Do not disconnect the hoses. 


INTAKE CONTROL 
VACUUM TANK 


an 


6. Disconnect the starter motor cables, then remove 11. Disconnect the vehicle speed sensor (VSS) connec- 
the starter motor. tor and remove the VSS/power steering speed sen- 


sor, but leave its hoses connected. 
7. Disconnect the back-up light switch connectors and 
transmission ground cable. 


8. Remove the wire harness clamp. VSS CONNECTOR 
WIRE BACK-UP LIGHT SWITCH 
HARNESS CONNECTORS 


CLAMP 


STARTER 
MOTOR 
STARTER O-RING 
MOTOR Replace. 
CABLES 
TRANSMISSION 
GROUND CABLE 
12. Remove the slave cylinder. 
9, Shift the transmission into reverse. 
NOTE: 
10. First remove the cable bracket, then disconnect the * Do not operate the clutch pedal once the slave 
cables from the top housing of the transmission. cylinder has been removed. 


€ Take care not to bend the clutch pipe. 
NOTE: Remove both cables and the bracket togeth- 
er. CLUTCH HOSE 
STAY JOINT CLUTCH PIPE 


CAUTION: Take care not to bend the cables. 


COTTER PIN 
Replace. 


CABLE 
BRACKET 


Inspect for 
wear and 
damage. 


COTTER PIN 


Replace. 1 SELECT CABLE 
STEEL PLASTIC SLAVE CYLINDER 
WASHER’ WASHER 
Inspect for 
wear and (cont'd) 
damage. 
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Transmission Assembly 


Removal (cont'd) 


13. Remove the clutch damper mounting bolts, and 15. 


raise the clutch damper. 


16. 


СІМТСН ОАМРЕН 


17. 


Remove the cotter pins and ball joint nuts, then sep- 
arate the ball joints and lower arms on both sides 
(see section 18). 


Remove the right damper fork bolt. 


Remove the right radius rod. 


SELF-LOCKING BOLTS 
Replace. 


SELF-LOCKING NUT 
Replace. 


NUT DAMPER FORK BOLT 
MOUNTING BOLTS 
COTTER PIN SELF-LOCKING NUT 
Replace. 
Replace. 


14. Remove the rear engine mount bracket stay. 


18. Remove the driveshafts and intermediate shaft (see 


section 16). 


NOTE: Coat all precision finished surfaces with 
clean engine oil or grease. Tie plastic bags over the 
driveshaft ends. 


SET RING 
Replace. 


DRIVESHAFTS 


INTERMEDIATE SHAFT 


19. Remove the center beam. 21. Remove the intake manifold stay. 


INTAKE MANIFOLD STAY 


20. Remove the front engine stiffener and clutch cover. 22. Remove the rear beam stiffener. 


REAR BEAM STIFFENER 


CLUTCH COVER 


{cont'd} 
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Transmission Assembly 
Removal (cont'd) 


23. Remove the three rear engine mount bracket moun- 
ting bolts. 


REAR ENGINE MOUNT MOUNTING BOLTS 
BRACKET Replace. 


24. Place a floor jack under the transmission and raise 
the transmission just enough to take weight off of 
the mounts. 


25. Remove the transmission mount and mount brack- 
et. 


TRANSMISSION MOUNT 


MOUNT BRACKET 


26. Remove the two upper transmission housing moun- 
ting bolts. 


UPPER MOUNTING BOLTS 


27. Remove the three lower transmission housing 
mounting bolts. 


LOWER MOUNTING BOLTS 


28. Pull the transmission away from the engine until it 
clears the mainshaft. 


Gearshift Mechanism 
r- Overhaul 


NOTE: 
* Inspect rubber parts for wear and damage when disassembling. 
* Check that the new cotter pin is seated firmly. 


6 x 1.0 mm CHANGE WIRE PLATE 
10 N-m (1.0 kg-m, Replace. 
7 Ib-ft) 


SELECT CABLE E 


COTTER PIN 
Replace. 


> as 


Фр SHIFT CABLE 28 ist is “еа | 
A " ” PLASTIC 
р Sas COTTER PIN WASHER 
JA [ __ Replace. «переко 
SELF-LOCKING NUT damage. 


Replace. 
10 N-m (1.0 kg-m, 7 Ib-ft) 


610 тт CHANGE 
UNM LEVER 
(1.0 kg-m, 7 Ib-ft) LINKAGE 
bs | CHANGE LEVER CHANGE BALL 
an CHANGE В HOLDER 
LEVER O-RINGS BUSHING өзе” a T NUTS 
BUSH C Replace. Vd Replace. 
8x 1.25 mm 
МГ) ° Or 22 N- 
WAVE @ CHANGE PIVOT (2; kom 16 Ib-ft) 
WASHER © GUIDE 4 
SELF-LOCKING NUT ----”б CHANGE LEVER 
Replace. BALL SEAT CHANGE WIRE PLATE 


CHANGE BALL 
HOLDER Wy 


6x 1.0 mm 
10 Мп (1.0 kg-m, 
7 lb-ft) 


IM Replace. 
CHANGE LEVER 
PIVOT 


CHANGE PIVOT 
GUIDE 


SHIFT LEVER BRACKET 


f FLOATING 


RUBBER B 


PIVOT FLOATING COLLAR 
BUSHING 
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Illustrated Index 


Refer to the drawing below for the transmission disassembly. 
Clean all parts thoroughly in solvent and dry with compressed air. 


7 В Lubricate all parts with oil before reassembly. 


NOTE: 

е This transmission uses no gaskets between the major housings; use liquid gasket (P/N 08718 — 0001) 
(see page 13-14, 39). 

e Always clean the magnet @ whenever the transmission housing is disassembled. 


аар TE REN n 


(D CLUTCH HOUSING REVERSE IDLER GEAR SHAFT 45 SHIFT FORK ASSEMBLY 
(2) ОК SEAL Replace. @ REVERSE IDLER GEAR * Index, page 13-28 
| “ See section 15 49 OIL SEAL Replace. 48 MAINSHAFT ASSEMBLY 
| @ 14x 20 mm DOWEL РІМ @ BALL BEARING * Index, page 13-18 
| ®) OIL GUIDE PLATE * Inspect for wear and operation. 4? COUNTERSHAFT ASSEMBLY 
| & NEEDLE BEARING @ SPRING WASHER * Index, page 13-23 

+ Inspect for wear and operation. 43 WASHER @ DIFFERENTIAL ASSEMBLY 
Е RETAINING PLATE 4% REVERSE SHIFT FORK * See section 15 
7 MAGNET 
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@ SHIFT ARM ASSEMBLY 
* Index, page 13-12 
@ OIL GUTTER PLATE 
@ THRUST SHIM 
* Selection, page 13-34 
@ OIL GUIDE PLATE 
@ WASHER Replace. 
@ BACK-UP LIGHT SWITCH 
@ SETTING SCREW 
G) WASHER Replace. 
@ SPRING (L. 30 mm! 
@ STEEL BALL ID. 5/16 in] 


9% TRANSMISSION HANGER 

@ 28 mm SEALING BOLT 

48 32 mm SEALING BOLT 

$$ WASHER Replace. 

87 REVERSE IDLER GEAR 
SHAFT BOLT 

38 OIL SEAL 
* See section 15 

49 OIL DRAIN PLUG 

40 WASHER Replace. 


@ OIL FILLER BOLT 

@ WASHER Replace. 

@ TRANSMISSION HANGER 
@ TRANSMISSION HOUSING 
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Shift Arm Assembly 


Index 


NOTE: 

€ The shift arm cover can be removed and installed with the transmission in the car. 
е Lubricate all moving and sliding surfaces with grease. 

е Turn the boot so the hole is facing down. 


SELECT LEVER 


E 


(P/N 08798 — 9002) 


6x 1.0 mm 
12 N-m (1.2 kg-m, 
9 Ib-ft) 
SHIFT ARM 
* Inspection, page 13-29 
8 x 1.0 mm 
29 N-m (2.9 kg-m, 
21 Ib-ft) 
D 
SELECT RETURN PIN > 6x 1.0 mm 9% LOCK WASHER 
6 x 1.0 mm 15 N-m (1.5 kg-m, Replace. 
12 Nm (1.2 kg-m, 11 Ib-ft) 
91-8) Су 
INTERLOCK 
Cy 
5TH/REVERSE INTERLOCK 
SELECT SPRING BOLT 
SELECT ез 


RETURN SPRING 


SELECT ARM 


5x 22mm 
5 А SPRING РІМ 
Replace. 


(P/N 08798 — 9002) 


Replace. DOWEL PINS 


SHIFT LEVER 


Disassembly/Reassembly 


NOTE: During reassembly, grease all sliding parts. 4. Remove the reverse lock cam. 


1. Remove the shift arm cover assembly. 6x 1.0 mm 


15 N-m (1.5 kg-m, 11 Ib-ft) 
6 x 1.0 mm „7 
12 N-m (1.2 kg-m, 9 lb-ft) 


SHIFT ARM COVER 
ASSEMBLY 


REVERSE LOCK CAM 


SHIFT ARM COVER 


DOWEL PINS 


2. Remove the spring pin, then remove the select 5. Remove the oil seal. | 
lever, select arm and springs. 


3. Remove the select return pin. OIL SEAL | 


Вер!асе. 

SELECT ARM 

5x22mm | 
SPRING PIN | 
Вер!асе. 


SELECT RETURN SPRING 


SELECT RETURN PIN 5TH/REVERSE 


Mh " 0 pe k Vaio SELECT SPRING | 
-m (1.2 kg-m, 4. x 


SHIFT ARM COVER 
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Shift Arm Assembly 


Disassembly/Reassembly (cont'd) 


Bend the tab of the lock washer, then remove the . Install the shift arm assembly in the reverse order of 
bolt. removal. 


Remove the interlock bolt. NOTE: 
е Use liquid gasket (P/N 08718 — 0001). 
NOTE: Apply liquid gasket (P/N 08718 — 0001) to e Remove the dirt oil from the sealing surface. 
the threads before reassembly. € Seal the entire circumference of the bolt hole to 
prevent oil leakage. 

8x 1.0 mm If 20 minutes have passed after applying liquid 
INTERLOCK 29 N-m (2.9 kg-m, gasket, reapply it and assemble the housings 
BOLT 21 Ib-ft) and allow it to cure at least 30 minutes after 
| assembly before filling transmission with oil. 


ZA 


(=) / 2 
X --; LIQUID 
GASKET 
Ж LOCK WASHER 
Replace. 
©, . 


8. Remove the shift lever, shift arm, and interlock. 


NOTE: Turn the boot so the hole is facing down. 


SHIFT ARM 


INTERLOCK 


Turn the chamfer 
in this direction. — 


SHIFT LEVER 


` OIL SEAL 
Replace. 


Transmission Housing 
Removal 


NOTE: 

* If the transmission housing or clutch housing were 
replaced, the bearing preload must be adjusted. 

* Place the clutch housing on two pieces of wood thick 
enough to keep the mainshaft from the hitting the 
workbench. 


Remove the shift arm cover assembly (see page 13- 
13). 


Remove the reverse idler gear shaft bolt. 


Remove the setting screws, then remove the wash- 
ers, springs, and steel balls. 
STEEL BALL (0. 5/16 in} 


WASHER Replace. 
SETTING SCREW 
l 


22 С 
Желе 4 
SPRING (L. 30 mm) , 


WASHER 


---- Replace. 3—~ 


SHAFT BOLT 
4. Remove the back-up light switch. 


5. Remove the 10 mm bolts and 8 mm bolts in a criss- 
cross pattern in several steps. 


BACK-UP LIGHT 
SWITCH 


REVERSE IDLER GEAR 


Remove the 32 mm sealing bolt. 
Expand the snap ring on the countershaft ball bear- 
ing and remove it from the groove using a pair of 


snap ring pliers. 


Separate the transmission housing from the clutch 
housing and wipe it clean of the sealant. 


SNAP RING 
32mm 


SEALING ют 


TRANSMISSION 
HOUSING 


CLUTCH HOUSING 


Remove the 28 mm sealing bolt, then remove the 
oil gutter plate. 


NOTE: The transmission housing can be removed 
with the oil gutter plate in the transmission hous- 
ing. 

28 mm SEALING BOLT 


OIL GUTTER PLATE 


TRANSMISSION 
HOUSING 
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Reverse Shift Fork 


Clearance Inspection 


Measure the clearance between the reverse shift 
fork and 5th/reverse shift piece pin. 


А: 0.05 — 0.35 mm (0.002 — 0.014 іп) 
B: 0.4 — 0.8 mm (0.016 — 0.031 in) 
Service Limit: A: 0.5 mm (0.020 in} 

В: 1.0 mm (0.039 іп) 


Standard: 


^ | | STH/REVERSE SHIFT 
REVERSE SHIFT FORK PIECE PIN 


If the clearance exceed the service limit, measure 
the width of the groove in the reverse shift fork. 


Standard: A: 7.05 — 7.25 mm (0.278 — 0.285 in) 
B: 7.4 — 7.7 mm (0.291 — 0.303 in) 


REVERSE SHIFT FORK 


If the width of the groove exceeds the standard, 
replace the reverse shift fork with a new one. 

if the width of the groove is within the standard, 
replace the 5th/reverse shift piece with a new one. 


Measure the clearance between the reverse idler 
gear and reverse shift fork. 


Standard: 0.5 — 1.1 mm (0.020 — 0.043 in) 
Service Limit: 1.8 mm (0.071 in) 


REVERSE SHIFT FORK 
REVERSE IDLER 


4. Ifthe clearance exceeds the service limit, measure 
the width of the reverse shift fork. 


Standard: 13.0 — 13.3 mm (0.512 — 0.524 in) 


REVERSE SHIFT FORK 


If the width exceeds the standard, replace the 
reverse shift fork with a new one. 
If the width is within the standard, replace the 
reverse idler gear with a new one. 


Mainshaft, 


Reverse Idler Gear Countershaft 
Removal 


Removal 


Remove the mainshaft and countershaft assemblies 


1. Remove the reverse shift fork. 
with the shift forks from the clutch housing. 


NOTE: Tape the mainshaft spline before removing 
the mainshaft and countershaft assemblies. 


REVERSE SHIFT FORK 
MAINSHAFT ASSEMBLY 


COUNTERSHAFT 
ASSEMBLY 


STEEL BALL 
(D. 5/16 іп) 
Tape the main- WASHER 


shaft spline. 
2 SPRING WASHER 


2. Remove the reverse idler gear shaft and the reverse 
idler gear. 


KED 


2. Remove the differential assembly. 


CLUTCH 
HOUSING 


65 


REVERSE IDLER 
GEAR 


DIFFERENTIAL ASSEMBLY 


REVERSE IDLER 
GEAR SHAFT 
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Mainshaft 


Index 


7 В Before assembling, clean all parts іп solvent, dry them with compressed air, then coat them with clean oil. 


| 3RD/4TH 


3RD/4TH 
SYNCHRO HUB 


SYNCHRO 
SLEEVE 


SYNCHRO 
SPRING 


SYNCHRO 
RING 


SYNCHRO RING 


Inspection, page 13-31 BALL BEARING 
Check wear and operation. 


SYNCHRO SPRING 


STOPPER RING 


TAPER RING 


(5) 
3RD/4TH SYNCHRO SLEEVE NM 7 


Inspection, page 13-30 @щў 
3RD/4TH SYNCHRO HUB srg 


NEEDLE BEARING . 
Check wear and operation. 
SPACER COLLAR 


SYNCHRO RING 
Inspection, page 13-31 
SYNCHRO SPRING 


SYNCHRO SPRING 
g 5TH SYNCHRO HUB 
Inspection, page 13-30 
5TH SYNCHRO SLEEVE 
Inspection, page 13-30 


А? SYNCHRO RING 
Inspection, page 13-31 


SYNCHRO SPRING 


3RD GEAR 
inspection, page 


SYNCHRO RING 
Inspection, page 13-31 


lif] NEEDLE BEARING 
7-4 Check wear and operation. 


MAINSHAFT. 
Inspection, page 13-21 


5TH GEAR 
inspection, page 13-20, 31 


SPACER COLLAR 
Inspection, page 13-19, 20 


NEEDLE BEARING 
Check wear and operation. 


4TH GEAR 
Inspection, page 13-19, 31 


Clearance Inspection 


NOTE: If replacement is required, always replace the 
synchro sleeve and hub as a set. 


1. Support the bearing inner race with a socket and 
push down on the mainshaft. 


Measure the clearance between 2nd and 3rd gears. 
Standard: 0.06 — 0.21 mm 


(0.002 — 0.008 in) 
Service Limit: 0.3 mm (0.012 in) 


MAINSHAFT 


2ND GEAR 


SOCKET 3RD GEAR 


3. If the clearance exceeds the service limit, measure 
the thickness of 3rd gear. 


Transmission 


M2L5, М254 M2F4 
Type 


32.42 — 32.47 mm | 34.92 — 34.97 mm 
(1.276 — 1.278 in) | (1.375 — 1.377 in) 


32.3 mm 34.8 mm 
(1.272 in) (1.370 in) 


Standard | 


Service Limit 


3RD GEAR 


If the thickness of 3rd gear is less than the service 
limit, replace 3rd gear with a new one. 

If the thickness of 3rd gear is within the service 
limit, replace the 3rd/4th synchro hub with a new 
one. 


Measure the clearance between 4th gear and the 
spacer collar. 


Standard: 0.06 — 0.21 mm (0.002 — 0.008 in) 
Service Limit: 0.3 mm (0.012 in) 


MAINSHAFT 


4TH GEAR 


SPACER COLLAR 


SOCKET 


If the clearance exceeds the service limit, measure 
distance @ on the spacer collar. 


Standard: 26.03 — 26.08 mm (1.025 — 1.027 in) 
Service Limit: 26.01 mm (1.024 in) 


al | <“--- АТН GEAR 
SIDE 


SPACER COLLAR 


if distance (4) is less than the service limit, replace 
the spacer collar with a new one. 

if distance (& is within the service limit, measure 
the thickness of 4th gear. 


Transmission 


M2L5, M2S4 M2F4 
Type 


30.92 — 30.97 mm | 31.42 — 31.47 mm 


Standard EE (1.237 — 1.239 in) 


30.8 mm 31.3 mm 


Service Limit (1.213 in) (1.232 in) 


4TH GEAR 


If the thickness of 4th gear is less than the service 
limit, replace 4th gear with a new one. 
If the thickness of 4th gear is within the service 
limit, replace the 3rd/4th synchro hub with a new 
one. 

(cont'd) 
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Mainshaft 


Clearance Inspection (cont'd) Disassembly 


Measure the clearance between the spacer collar 
and 5th gear. 


CAUTION: Remove the synchro hubs using a press and 
steel blocks as shown. Use of a jaw-type puller can 
damage the gear teeth. 


Standard: 0.06 — 0.21 mm 
{0.002 — 0.008 іп) 
Service Limit: 0.3 mm (0.012 in) 


% 
же MAINSHAFT 


SPACER COLLAR 


1. Remove the ball bearing using a bearing puller as 


P a BEARING PULLER 


BALL BEARING 


OE - 


5TH GEAR 


SOCKET 


If the clearance exceeds the service limit, measure 
distance (В) on the spacer collar. 


Standard: 26.03 — 26.08 mm 
{1.025 — 1.027 in) 


Service Limit: 26.01 mm (1.024 in) 


SPACER 
COLLAR 
STH GEAR —— | 
SIDE 


9. If distance is les than service limit, replace the 
spacer collar with a new one. 

If distance is within the service limit, measure 
thickness of 5th gear. 


BALL 
BEARING 


STOPPER 


MAINSHAFT 


Standard: 30.92 — 30.97 mm (1.217 — 1.219 in) 
Service Limit: 30.8 mm (1.213 in) 


e Nw 5TH GEAR 


If the thickness of 5th gear is less than the service 
limit, replace 5th gear with a new one. 

lf the thickness of 5th gear is within the service 
limit, replace the 5th synchro hub with a new one. 


Inspection 


| 2. Support 5th gear on steel blocks as shown and 
press the shaft out of the 5th synchro hub. 


Inspect the gear surface and bearing surface for 
wear and damage, then measure the mainshaft at 
points A, B, and C. 


Standard: 
A (Ball bearing surface): 27.987 — 28.000 mm 
(1.1018 — 1.1024 in) 
B (Needle bearing surface): 37.984 — 38.000 mm 
(1.4954 — 1.4961 in) 
C (Ball bearing surface): 27.977 — 27.990 mm 
(1.1015 — 1.1020 in) 
Service Limit: А: 27.940 mm (1.1000 іп) 
B: .37.930 mm (1.4933 in) 
C: 27.940 mm (1.1000 in) 


Inspect for wear 
and damage. 


PRESS 


5TH SYNCHRO HUB ATTACHMENT 


5TH GEAR 


Inspect for wear 
and damage. 


Inspect oil passages for clogging. 


If any part of the mainshaft is less than the service 
limit, replace it with a new one. 


3. 1л the same manner as above, support the 3rd gear 
on steel blocks and press the shaft out of the 
3rd/4th synchro hub as shown. 

Inspect for runout. 


Standard: 0.02 mm (0.001 in) max. 
Service Limit: 0.05 mm (0.002 in) 


NOTE: Support the mainshaft at both ends as 
shown. 


3RD/4TH SYNCHRO HUB 


3RD GEAR 


Rotate two complete revolutions. 


If the runout exceeds the service limit, replace the 
mainshaft with a new one. 
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Mainshaft 


Reassembly 


NOTE: Refer to page 13-18 for reassembly sequence. 


1. Support 2nd gear on steel blocks as shown, then 
install the 3rd/4th synchro hub using the special 
tools and a press as shown. 


NOTE: After installing, inspect the operation of the 
3rd/ 4th synchro hub set. 


M2L5, M2S4 (Transmission Type): 


ATTACHMENT, 
35 mm 1.0. 
07746 — 0030400 


DRIVER, 40 mm 1.0. 
07746 — 0030100 


3RD/4TH 
SYNCHRO HUB 


М2Ғ4 (Transmission Type): 


DRIVER, 40 mm 1.0. 
FRESS 07746 — 0030100 


3RD/4TH 
SYNCHRO HUB 


ATTACHMENT, 35 mm 1.0. 
07746 — 0030400 


2ND GEAR 


2. Install the 5th synchro hub using the special tools 
and a press as shown. 


DRIVER, 40 mm 1.0. 
07746 — 0030100 


ATTACHMENT, 
35 mm I.D. 
07746 — 0030400 


5TH SYNCHRO HUB 


3. Install the bail bearing using the special tools and a 
press as shown. 


DRIVER 


BALL BEARING 
ATTACHMENT, 
42x 47 mm 
07746 — 0010300 


Countershaft 
Index 


gio 


7 В Before assembling, clean ali parts in solvent, dry them with compressed air, then coat them with clean oil. 


REVERSE GEAR 


1ST/2ND SYNCHRO HUB 
inspection, page 13-30 


FRICTION DAMPER 
Check wear and damage. 


SYNCHRO SPRING 


SYNCHRO RING 
Inspection, page 13-31 


15T GEAR 
Inspection, page 13-24, 31 


NEEDLE BEARING 
Check wear and operation. 


THRUST WASHER | 
Selection, page 13-24 


COUNTERSHAFT 
Inspection, page 13-26 


fa ж 
@, Qj 


2) 


LOCKNUT Replace. 

130 — 0 > 130Nm 
13 » 0-13 kg m) 
94 > 0 — 94lb.ft 

SPRING WASHER 


BALL BEARING 
Check wear and operation. 


NEEDLE BEARING 
Check wear and operation. 


5TH GEAR 


4TH GEAR 


3RD GEAR 


2ND GEAR 
Inspection, page 13-24, 31 


NEEDLE BEARING 

Check wear and operation. 
SPACER COLLAR 
Selection, page 13-24 
FRICTION DAMPER 

Check wear and damage. 
Removal, page 13-25 
Installation, page 13-27 
INNER SYNCHRO RING 
Inspection, page 13-31 


SYNCHRO CONE 


OUTER SYNCHRO RING 
Inspection, page 13-31 


SYNCHRO SPRING 
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Countershaft 
Clearance Inspection 


Measure the clearance between the 1st gear and 
thrust washer. 


Standard: 0.04 — 0.10 mm 


{0.002 — 0.004 in} 
Service Limit: 0.18 mm (0.007 in) 


1ST GEAR 


THRUST WASHER 


If the clearance exceeds the service limit, select the 
appropriate thrust washer for the correct clearance 
from the chart below. 


THRUST WASHER 


Part Number Thickness 


Measure the clearance between the 2nd gear and 


3rd gear. 
Standard: 0.04 — 0.10 mm 


{0.002 — 0.004 in) 
Service Limit: 0.18 mm (0.007 in) 


3RD GEAR 


4. If the clearance exceeds the service limit, select the 
appropriate spacer collar for the correct clearance 


from the chart below. 


SPACER COLLAR 


Part Number Thickness 


23921 - РС1- 000 | 1.96 mm (0.0771 in) 
23922 - PG1 – 000 1.99 mm (0.0783 in) 
23923 - PG1 - 000 2.02 mm (0.0795 in) 
23924-PG1-000 | 2.05 mm (0.0807 іп) 


23925 - PG1 - 000 2.08 mm (0.0819 in) 


29.02 - 29.04 mm 


3 | PPI Fal 010 (1.1425 – 1.1433 in) 


29.07 - 29.09 mm 


29918821910 (1.1445 - 1.1453 in) 


Disassembly 


Securely clamp the countershaft assembly in a 4. 


Remove the friction damper from the spacer collar 
bench vise with wood blocks. 


using a press and a socket as shown. 


Raise the locknut tab from the groove of the shaft 
and remove the locknut and the spring washer. PRESS 


M 


CHISEL 
TAB 


LOCKNUT SPACER COLLAR 
Replace. 


SPRING WASHER 


FRICTION DAMPER 
WOOD BLOCKS Replace. 


3. Remove the ball bearing using a press as shown. 


ATTACHMENT 


TT 
TRIS 
ne 


ШЇ 
--- COUNTERSHAFT 
STEEL BLOCKS 
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Countershaft 
Inspection 


Reassembly 


inspect the gear surface and bearing surface for NOTE: Refer to page 13-23 for reassembly sequence. 
wear and damage, then measure the countershaft 
at points A, B, and C. 1. Install the thrust shim, needle bearing, 1st gear, fric- 
tion damper, synchro ring, and synchro spring. 
Standard: А: 38.000 — 38.015 mm 
(1.4961 — 1.4967 іп) 
В: 39.984 — 40.000 mm 
{1.5742 — 1.5748 in) 
С: 24,987 — 25.000 mm 
(0.9837 — 0.9843 іп) 
Service Limit: A: 37.950 mm (1.4941 in) 
B: 39.930 mm (1.5729 in) 
С: 24.940 mm (0.9819 іп) 


NOTE: Reassemble the 1st gear and friction damper 
before installation. 


SYNCHRO SPRING 


j)-4——— SYNCHRO RING 


Inspect for wear and damage. 


If any part of the countershaft is less than the ser- 
vice limit, replace it with a new one. 


Inspect for runout. 


Standard: 0.02 mm (0.001 in) 

Service Limit: 0.05 mm (0.002 in) 

2. install the 1st/2nd synchro hub by aligning the fric- 
tion damper fingers with 1st/2nd synchro hub 
grooves. 


NOTE: Support the countershaft at both ends as 
shown. 


1ST/2ND 
SYNCHRO HUB 


Rotate two complete revolutions. 


If the runout exceeds the service limit, replace the 
countershaft with a new one. 
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3. Install the friction damper оп the spacer collar using 5. Install the needle bearing. 


the special tools and a press as shown. - 
6. Install the ball bearing using a special tool and а 


press as shown. 
PRESS 


PRESS % 
+ 


SEAL DRIVER 


P d 07947 — 6890100 


DRIVER 
07749 — 0010000 


ATTACHMENT, 42 x 47 mm 
07746 — 0010300 


SPACER COLLAR HI 


BALL BEARING 


NEEDLE BEARING 


7. Install the spring washer. 


8. Securely clamp the countershaft assembly in a 
4. Install the 2nd gear by aligning the synchro cone bench vise with wood blocks. 


fingers with 2nd gear grooves. 
9. Tighten the new locknut to the correct torque, then 


stake the locknut tab into the groove. 


Torque: 130 > 0 > 130 N-m (13.0 > 13.0 kg-m, 
94 > 0 94 lb-ft) 
2ND GEAR 


LOCKNUT 
Replace. 


SPRING N 


GROOVE 


FINGER 


WOOD BLOCKS 
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Shift Fork Assembly 


Disassembly/Reassembly 


7 В Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts. 


5 mm PIN PUNCH 


5TH SHIFT FORK ——> 


3RD/4TH SHIFT FORK 


STH/REVERSE 7” 


SHIFT PIECE 
1ST/2ND SHIFT FORK 


5x22mm 
SPRING PIN 
Replace. 


Clearance Inspection 


NOTE: The synchro sleeve and synchro hub should be 
replaced as a set. 


1. Measure the clearance between each shift fork and 
its matching synchro sleeve. 


Standard: 0.35 — 0.65 mm (0.014 — 0.026 іп) 
Service Limit: 1.00 mm (0.039 in) 


SYNCHRO SLEEVE 


SHIFT FORK 


2. If the clearance exceeds the service limit, measure 
the thickness of the shift fork fingers. 


Standard: 


7.4 — 7.6 mm 
(0.291 — 0.299 in) 


6.2 — 6.4 mm 
(0.244 — 0.252 in) 


M2F4 (Transmission Type) 
3rd/4th shift fork 


M2L5/M2S4 (Transmission Type) 
3rd/4th shift fork 


к 
F 


SHIFT FORK 


if the thickness of the shift fork finger is less than 
the standard, replace the shift fork with a new one. 
If the thickness of the shift fork finger is within the 
standard, replace the synchro sleeve with a new 
one. 


Measure the clearance between the shift fork and 
the shift arm. 


Standard: 0.2 — 0.5 mm (0.008-0.019 in} 
Service Limit: 0.6 mm (0.024 in) 


5TH/REVERSE 1ST/2ND 
SHIFT PIECE 


3RD/4TH 
SHIFT FORK 


SHIFT ARM 


4. If the clearance exceeds the service limit, measure 


the width of the shift arm. 


Standard: 12.9 — 13.0 mm (0.508 — 0.512 in) 


SHIFT ARM 


1с 


If the width of the shift fork finger is less than the 
standard, replace the shift arm with a new one. 

If the width of the shift fork finger is within the stan- 
dard, replace the shift fork or shift piece with a new 
ones. 
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Synchro Sleeve, Synchro Hub 


Inspection Installation 


Inspect gear teeth on all synchro hubs and synchro Each synchro sleeve has three sets of longer teeth (120 

sleeves for rounded off corners, which indicates degrees apart) that must be matched with the three sets 

wear. of deeper grooves in the synchro hub when assembled. 

Install each synchro hub in its mating synchro NOTE: Installing the synchro sleeve with its longer 

sleeve and check for freedom of movement. teeth in the 1st/2nd synchro hub slots will damage 
the spring ring. 

NOTE: If replacement is required, always replace 

the synchro sleeve and synchro hub as a set. 


SYNCHRO SYNCHRO LONGER TEETH 


SLEEVE 
SYNCHRO 


(ы HUB SLOT 


SYNCHRO 


HUB 


SYNCHRO 
SLEEVE 


Synchro Ring, Gear 


Inspection 


1. Inspect the synchro ring and gear. SYNCHRO SPRING. 


A: Inspect the inside of the synchro ring for wear. 


B: Inspect the synchro sleeve teeth and matching 
teeth on the synchro ring for wear (rounded SYNCHRO RING 


off). 
[E 
GOOD WORN 
: Inspect the synchro sleeve teeth and matching 


teeth on the gear for wear (rounded off). 


GOOD WORN 
: Inspect the gear hub thrust surface for wear. 


: Inspect the cone surface for wear and rough- 
ness. 


: Inspect the teeth on all gears for uneven wear, 
scoring, galling, and cracks. 


Coat the cone surface of the gear with oil and 
place the synchro ring on the matching gear. 
Rotate the ring, making sure that it does not slip. 


Measure the clearance between the synchro ring 
and gear all the way around. 


NOTE: Hold the synchro ring against the gear 
evenly while measuring the clearance. 


Synchro Ring-to-Gear Clearance 

Standard: 0.85 — 1.10 mm 
(0.033 — 0.043 in) 

Service Limit: 0.4 mm (0.016 in) 


Double Cone Synchro-to-Gear Clearance 
Standard: 
(&:(Outer Synchro Ring to Synchro Cone) 
0.5 — 1.0 mm (0.020 — 0.039 in) 
@®: (Synchro Cone to Gear} 
0,5 — 1.0 mm (0.020 — 0.039 in) 
©:(Outer Synchro Ring to Gear) 
0.95 — 1.68 mm (0.037 — 0.066 іп) SYNCHRO FING 


Service Limit: & SYNCHRO CONE 


mas mm ap: a OUTER SYNCHRO RING 
0.3 mm д in 


©:0.6 mm (0.024 in) 


If the clearance is less than the service limit, 
replace the synchro ring and synchro cone. 


INNER 
SYNCHRO 
RING 
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Mainshaft Bearing/Oil Seal ( 


Replacement 


Remove the differential assembly. 4. Drive the new oil seal in from the transmission side 
using the special tools as shown. 

Remove the ball bearing with the special tool as 

shown. 


DRIVER 


ve the oil seal from the clutch side. 
Remove tnejoll seal f 07749 — 0010000 


ATTACHMENT, 
42x 47 mm 


3/8 in x 16 thread/in SLIDE HAMMER 07746 — 0010300 
4 {Commercially available) E 


ADJUSTABLE BEARING 
PULLER, 25 — 40 mm 
07736 — A01000A 


OIL SEAL 
Replace. 


5. Drive the new ball bearing in from the transmission 
side using the special tools as shown. 


BALL BEARING 


DRIVER 
07749 — 0010000 


ATTACHMENT, 
62 x 68 mm 
BALL BEARING 1 07746 — 0010500 


OIL SEAL 
Replace. X 
4 + | 
i RE BALL BEARING 
CN OO | 


Countershaft Bearing ОО; 


г Replacement 


1. Remove the retaining plate from the clutch housing. 3. Position the oil guide plate and new needle bearing 
in the bore of the clutch housing. 
Replace. 
NOTE: Position the needle bearing with the oil hole 
facing up. 


CLUTCH HOUSING 
OIL HOLES 


NEEDLE BEARING 


OIL GUIDE PLATE 


CLUTCH 
HOUSING 


RETAINING PLATE 


2. Remove the needle bearing with the special tool, 
then remove the oil guide plate. 


4. Drive the needie bearing in using the special tools 
as shown. 


DRIVER 
3/8 in x 16 thread/in SLIDE HAMMER 07749 — 0010000 
(Commercially available) 


IMENT, 
ADJUSTABLE BEARING peas 


PULLER, 25 — 40 mm 07746 — 0010500 
07736 — A01000A 


| 


NEEDLE BEARING 


NEEDLE BEARING 


OIL GUIDE PLATE 


(cont'd) 
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Countershaft Bearing Mainshaft Thrust Shim 
Adjustment 


Replacement (cont'd) 


1. Remove the thrust shim and оі! guide plate from 


5. install the retaining plate and stake the bolt heads in 
the transmission housing. 


the groove in the retaining plate. 


6x 1.0 mm 
12 М.т (1.2 kg-m, 9 Ib-ft) 
Replace. 


OIL GUIDE PLATE THRUST SHIM 


TRANSMISSION 


RETAINING PLATE 


2. Install the 3rd/4th synchro hub, spacer collars, 5th 
synchro hub, and ball bearing on the mainshaft, 
then install the above assembly in the transmission 
housing. 


3. Install the washer on the mainshaft. 


4. Measure distance (8) between the end of the trans- 
mission housing and washer. 


NOTE: 
* Use a straight edge and vernier caliper. 
* Measure at three locations and average the read- 


ing. 


END of 
TRANSMISSION 
|| HOUSING m 


T MAINSHAFT 
©H | 


WASHER 


3RD/4TH SYNCHRO HUB. 


SPACER COLLAR | 
5ТН SYNCHRO HUB ! | 
Р 
SPACER conar- JE ) | 
Q = 
aay 
BALL BEARING Қата wa 


TRANSMISSION 
HOUSING 


5. Measure distance © between the end of the clutch 78 mm THRUST SHIM 

housing and bearing inner race. Part Number Thickness ип 

МОТЕ: А | 23941— PK5 — 000 1.20 mm (0.0472 in) 

% Use a straight edge and depth gauge. в | 23942— PK5 — 000 1.23 mm (0.0484 in) 

e Қ” at three locations and average the read- C 23943 — PKS — 000 1.26 mm (0.0496 in) 

N D 23944 — PK5 — 000 1.29 mm (0.0508 in) 

E 23945 — PK5 — 000 1.32 mm (0.0520 in) 

END of CLUTCH HOUSING F | 23946 — РКБ — 000 1.35 mm (0.0531 in) 

e | G 23947 — PK5 — 000 1.38 mm (0.0543 in) 

H 23948 — PK5 — 000 1.41 mm (0.0555 іп) 

1 23949 — PK5 — 000 1.44 mm (0.0567 іп) 

23950 — PK5 — 000 1,47 mm (0.0579 in) 


23951 — PK5 — 000 | 1.50 mm (0.0591 in) 
23952 — PK5— 000 | 1.53 mm (0.0602 in) 
23953 — PK5 — 000 | 1.56 mm (0.0614 in) 
23954 — PKB — 000 | 1.59 mm (0.0626 in) 
23955 — РКБ — 000 | 1.62 mm (0.0638 in) | 
23956 — PK5— 000 | 1.65 тт (0.0650 in) | 
23957 --РКБ--000 | 1,68 mm (0.0661 іп) 
23958 — PK5 —000 | 1.71 mm (0.0673 in) 
23959--РК5--000 | 174mm (0.0686 in) 
23960 — РКБ — 000 | 1.77 mm (0.0697 in) 


23961 — PKS — 000 1.80 mm (0.0709 in) 


INNER RACE of BALL BEARING 


+ 


6. Select the proper thrust shim from the chart by 
using the formula below. 


NOTE: Use only one thrust shim. 


с |У јо |2 [о о [о |2 | |- (я |< 


Shim Selection Formula: 


M 23962 — PK5 — 000 1.83 mm (0.0720 in) 

From the measurements you made in steps 4 and 5: W | 23963 — PK5 — 000 1.86 mm (0.0732 in) 
-1. Add distance © (step 5) to distance (B) (step 4). X | 23964 — PK5 — 000 1.89 mm (0.0744 in) | 
-2. From this number, subtract 0.93 (which is the mid- Y 23965 SERS = :000 1.92 mm (0.0756 In! | 
point of the flex range of the clutch housing bearing 2 23966 — РК5 — 000 1.95 mm (0.0768 in) | 

spring washer). АА | 23967 —PK5 —000 | 1.98 mm (0.0780 іп) 

-3. Take this number and compare it to the available AB | 23968 — PK5 — 000 2.01 mm (0.0791 in) 

shim sizes in the chart. АС! 23969 — PK5 — 000 2.04 mm (0.0803 in) 


AD | 23970 — PK5 — 000 2.07 mm (0.0815 in) 
АЕ | 23971 — PK5 — 000 2.10 mm (0.0827 in) 
B: 2.39 2.61 AF | 23972 — PK5 — 000 2.13 mm (0.0839 in) 

+ С: 0.22 ~ 0.93 - 
Ж: AG| 23973 — PK5 — 000 2.16 mm (0.0850 in) 
= 261 = 1.68 АН | 23974 — PK5 — 000 2.19 mm (0.0862 in) 
Al | 23975 — PK5 — 000 2.22 mm (0.0874 in) 
АЈ | 23976 — PK5 — 000 2.25 mm (0.0886 in) 
АК | 23977 — PK5 — 000 2.28 mm (0.0898 in) 
AL | 23978 — PK5 — 000 2.31 mm (0.0909 in) 
АМ | 23979 — PK5 — 000 2.34 mm (0.0921 in) 


AN | 23980 — PK5 — 000 2.37 mm (0.0933 in) 
(cont'd) 


(For example) 


* Try the 1.68 mm (0.0661 in) shim. 
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Mainshaft Thrust Shim 
Adjustment (сопа) 


7. Check the thrust clearance in the manner described 
below. 


NOTE: Carry out the measurement at normal room 
temperature. 


-1. Install the thrust shim selected and oil guide 
plate in the transmission housing. 
THRUST SHIM 
OIL GUIDE PLATE 


TRANSMISSION 
HOUSING 


-2. Install the spring washer and washer on the 
bail bearing. 


NOTE: 
© Clean the spring washer, washer and thrust shim 
throughly before installation. 
e Install the spring washer, washer and thrust 
shim properly. 
WASHER 


SPRING WASHER 


-3. Install the mainshaft in the clutch housing. 


-4. Place the transmission housing over the main- 
shaft and onto the clutch housing. 


-5. Tighten the clutch and transmission housings 
with several 8 mm and 10 mm bolts. 


—6. Tap the mainshaft with a plastic hammer. 


-7. Slide the mainshaft base over the mainshaft. 


MAINSHAFT 


TRANSMISSION 


` HOUSING 
AS 4 EON 


2 
MAINSHAFT BASE 


07GAJ — PG20130 


-8. Attach the mainshaft holder to the mainshaft as 
follows: 


NOTE: 

* Back-out the mainshaft holder bolt and 
loosen the two hex bolts. 

e Fit the holder over the mainshaft so its lip is 
towards the transmission. 

è Align the mainshaft holder's lip around the 
groove at the inside of the mainshaft 
splines, then tighten the hex bolts. 


MAINSHAFT HOLDER 
BOLT 


MAINSHAFT 
HOLDER 
07GAJ — PG20110 


MAINSHAFT BASE 
07GAJ — PG20130 


-9. Seat the mainshaft fully by tapping its end with 
a plastic hammer. 


—10. Thread the mainshaft holder bolt in until it just 
contacts the wide surface of the mainshaft 
base. 


-11. Zero a dial gauge on the end of the mainshaft. 


Transmission О, О 


Reassembly 


-12. Turn the mainshaft holder bolt clockwise; stop 
turning when the dial gauge has reached its 
maximum movement. The reading on the dial 
gauge is the amount of mainshaft end play. 


1. Install the differential assembly in the clutch hous- 
ing. 
DIFFERENTIAL ASSEMBLY 


CAUTION: Turning the mainshaft holder bolt 
more than 60 degrees after the needle of the 
dial gauge stops moving may damage the 
transmission. 


DIAL GAUGE 


CLUTCH HOUSING 


Install the spring washer and washer with the angle 
against the clutch housing as shown. 


MAINSHAFT HOLDER 
07GAJ — PG20110 


-13.If the reading is within the standard, the clear- Insert the mainshaft and countershaft into the shift 
ance is correct. 
If the reading is not within the standard, re- 


Check the shim thickness. 


forks and install them as an assembly. 


NOTE: Before installing the mainshaft and counter- 
shaft assemblies, tape the mainshaft splines to pro- 
tect them. 


Standard: 0.10 — 0.16 mm (0.004 — 0.006 in) 


MAINSHAFT 
ASSEMBLY 


COUNTERSHAFT 


zi 
SHIFT FORKS А ASSEMBLY 


Tape the mainshaft 
spline. 


SPRING 
WASHER 


(cont'd) 
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Transmission 
Reassembly (cont'd) 


4. Install the reverse idler gear and reverse idler gear 
shaft in the clutch housing. 


REVERSE IDLER 


GEAR 25 


REVERSE IDLER GEAR 


SHAFT 
———. 
CLUTCH HOUSING 


5. Install the reverse shift fork in the clutch housing 
with the 5th/reverse shift piece pin positioned in the 
slot of the reverse shift fork. 


NOTE: Check that the steel ball is in the proper posi- 
tion. 


6x 1.0 mm 


REVERSE SHIFT FORK 15 Nem (1.5 kg-m, 11 Ib-ft) 


STEEL BALL 
CLUTCH (0. 5/16 іп) 
HOUSING 


NOTE: Select the thrust shim according to the mea- 
surements made on page 13-34. 


Install the oil guide plate and thrust shim into the 
transmission housing. 


OIL GUIDE PLATE THRUST SHIM 


TRANSMISSION HOUSING 


install the oil gutter plate in the transmission hous- 
ing. 


NOTE: Bend the hook of the oil gutter plate into the 
hole on the transmission housing. 


Instali the 28 mm sealing bolt. 


NOTE: Apply liquid gasket (P/N 08718 — 0001) to 
the threads. 


28 mm SEALING BOLT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


OIL GUTTER PLATE 


TRANSMISSION HOUSING 


10. 


11. 


Apply liquid gasket to the clutch housing mating 
surface as shown. 


NOTE: 

* Use liquid gasket (P/N 08718 — 0001). 

* Remove the dirt oil from the sealing surface. 

* Seal the entire circumference of the bolt hole to 
prevent oil leakage. 

© 1? 20 minutes have passed after applying liquid 
gasket, reapply it and assemble the housings 
and allow it to cure at least 30 minutes after 
assembly before filling transmission with oil. 


: Liquid gasket 


: Dowel pin 


Install the 14 x 20 mm dowel pins. 

Set the stopper ring as shown. Place the transmis- 
Sion housing over the clutch housing, being careful 
to line up the shafts. 


NOTE: Align the long arm of 5th shift fork with the 
hook on the stopper ring. 


TRANSMISSION 
HOUSING 


5TH SHIFT FORK 


12 


13. 


14. 


. Lower the transmission housing with the snap ring 
pliers and set the snap ring in the groove of the 
countershaft bearing. 


SNAP RING 


TRANSMISSION 


. Check that the snap ring is securely seated in the 
groove of the countershaft bearing. aor 


Dimension A as installed: 3.60 — 6.32 mm 
(0.142 — 0.249 іп) 


Install the 32 mm sealing bolt. 


NOTE: Apply liquid gasket (P/N 08718 — 0001) to 
the threads. 


32 mm SEALING BOLT 


25 Мт (2.5 kg-m, 18 ib-ft) SNAP RING 


(cont'd) 
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Transmission Transmission Assembly 
Installation 


Reassembly (cont'd) 


1. Install the dowel pins. 


15. Torque the bolts in a crisscross pattern in several 
steps as shown. 


8x 1.25 mm bolts: 28 N-m (2.8 kg-m, 20 !b-ft) 
10 x 1.25 mm bolts: 45 N-m (4.5 kg-m, 33 Ib-ft) 


10 mm BOLTS 


DOWEL PINS 


Ө ©: 8 x 50 mm bolts 
Other: 8 x 40 mm bolts 


2. Apply grease to the parts as shown, then instali the 
release bearing and release fork (see page 12-7). 


16. Install the reverse idler gear shaft bolt. 


NOTE: Use only Super High Temp Urea Grease 
(P/N 08798 — 9002). 


17. Install the steel balls, springs, washers and setting 


screws. 
STEEL BALL (О. 5/16 in) 


WASHER 

Replace. 

SETTING SCREW 

22 Nem (2.2 kg-m, 16 Ib-ft) 


RELEASE FORK 
RELEASE FORK SET SPRING RELEASE 


FORK BOLT 
30 N-m (3.0 kg-m, 22 Ib-ft) Жа 


A Q 
—— -7 WASHER 
Replace. 
REVERSE IDLER GEAR SHAFT BOLT 
55 Nem (5.5 kg-m, 40 lb-ft) 
18. Install the shift arm cover assembly (see page 13- 
13). 


3. Install the release fork boot. 


. Shift the transmission through all the gears before 
installing it. 


4. Place the transmission on the transmission jack, 7. Raise the transmission, then install the mount 
and raise it to the engine level. bracket and transmission mount. 


5. install the three lower transmission mounting boits. NOTE: 
% Torque mounting bolts and nuts in sequence 
shown. 
* Make sure the bushings are not twisted or offset. 
12 х 1.25 mm 
65 N-m (6.5 kg-m, 
47 Ib-ft) 


(D Tighten 
TRANSMISSION 10 x 1.25 mm 
MOUNT 39 Nem (3.9 kg-m, 28 Ib-ft) 


@ Tighten 

10 x 1.25 mm 

39 N-m (3.9 kg-m, 
28 Ib-ft) 


BRACKET 


12x 1.25 mm 
65 Nm (6.5 kg-m, 47 Ib-ft) 


(8) Tighten Q Tighten 
10 x 1.25 mm 10 x 1.25 mm 
39 N-m (3.9 kg-m, 39 N-m (3.9 kg-m, 


28 Ib-ft) 28 Ib-ft) 
SS А © Tighten temporarily 
6. Install the two upper transmission mounting bolts. @ Tighten 
12 x 1.25 mm 


65 N-m (6.5 kg-m, 47 Ib-ft) 


8. Install the three rear engine mount bracket mount- 


ing bolts. 
REAR ENGINE MOUNT MOUNTING BOLTS 
BRACKET eplace. 


12 x 1.25 mm 
55 N-m (5.5 kg-m, 40 Ib-ft) 


= 
р 


EA 


12 x 1.25 mm 
65 N-m (6.5 kg-m, 47 Ib-ft) 


(cont'd) 
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Transmission Assembly 
Installation (cont'd) ————————— ——— ———— — — — — — — —— 


9. Install the rear beam stiffener. 11. Install the front engine stiffener and clutch cover. 


NOTE: Torque the front engine stiffener mounting 


REAR BEAM STIFFENER bolts following the numbered sequence. 


Torque: 39 N-m (3.9 kg-m, 28 lb-ft) 


10 x 1.25 mm 
39 N-m (3.9 kg-m, 28 Ib-ft) 


10. Install the intake manifold stay. 


CLUTCH COVER 


INTAKE MANIFOLD STAY 


12. Install the center beam. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 
16 Ib-ft) 


10 x 1.25 mm 
60 N-m (6.0 kg-m, 43 Ib-ft) 
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13. Install the intermediate shaft and driveshafts {see 
section 16). 


10 x 1.25 mm 
39 N-m (3.9 kg-m, 28 ib-ft) 


SET RING 


DRIVESHAFT 


SET RING" 
Replace. 


INTERMEDIATE SPECIAL BOLT 
10 x 1.25 mm 
SHAFT 
39 N-m (3.9 kg-m, 
28 Ib-ft) 


14. Install the radius rod. 


NOTE: Check for deterioration or damage of the 
radius rod rubber bushings. 


15. Connect the ball joint to the lower arm, then install 
the bail joint nut. 


16. install the damper fork bolt. 


SELF-LOCKING BOLTS SELF-LOCKING NUT 
Replace. Replace. 

12x 1.25 mm 12 x 1.25 mm 

105 Nem (10.5 kg-m, 76 Ib-ft) 55 Мчп (5.5 kg-m, 


40 Ib-ft) 


Sx 


SELF-LOCKING NUT 
Replace. 
Стая PIN 12x 1.25 mm 
ер!асе. 65 N-m {6.5 kg-m, 47 Ib-ft) 
BALL JOINT NUT 
14 x 20 mm 


55 М-т (5.5 kg-m, 40 lb-ft} 


17. Install the rear engine mount bracket stay. 


NOTE: Loosely install the stay mounting bolt and 
nut, then torque in the sequence shown. 


10 x 1.25 mm 
21 N-m (2.1 kg-m, 
15 Ib-ft) 


REAR ENGINE 
MOUNT BRACKET 
STAY 


10 x 1.25 mm 
39 N-m (3.9 kg-m, 28 Ib-ft) 


18. install the clutch damper. 


CLUTCH 


8x 1.25 mm 
22 N-m (2.2 kg-m, 16 lb-ft) 


(cont'd) 
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Transmission Assembly 
Installation (cont'd) 


19. Install the slave cylinder, then install the clutch pipe 
joint and stay. 


CAUTION: Take care not to bend the clutch pipe. 


CLUTCH HOSE 
JOINT 


8x 1.25 mm 
22 Nem (2.2 kg-m, 16 lb-ft} 


CLUTCH PIPE 


SLAVE 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 Ib-ft) 


8x 1.25 mm 
22 Nem 
(2.2 kg-m, 16 Ib-ft) 


1P/N 08798 — 9002) 


20. Install the vehicle speed sensor (VSS)/power steer- 
ing speed sensor, then connect the VSS connector. 


VSS CONNECTOR 
K i^ 
POWER STEERING 


SPEED SENSOR 


8x 1.25 mm 
19 Nem (1.9 kg-m, 14 Ib-ft) 


O-RING 
Replace. 
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21. Install the shift cable and select cable to the shift 
lever and to select lever respectively. 


CAUTION: Take care not to bend the cables. 


NOTE: 

ө Check that the new cotter pin is seated firmly. 

* Turn the boot of the shift lever so the hole is fac- 
ing down. 


8x 1.25 mm 
22 Nem (2.2 kg-m, 


E — 


COTTER PIN 
Replace. 


PLASTIC 
WASHER 


SELECT 
CABLE 


COTTER PIN 


Replace. PLASTIC 


WASHER WASHER 


22. Connect the transmission ground cable and back-up 
light switch connectors. 


23. Install the wire harness clamp. 


24. Install the starter motor, then connect the starter 
motor cables. 


NOTE: When installing the starter motor cable, 
make sure that the crimped side of the ring terminal 
is facing out (see section 23). 

10 x 1.25 mm 

45 Nem (4.5 kg-m, 33 Ib-ft] 


STARTER 
MOTOR TRANSMISSION 


GROUND 


6х 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


САВІЕ 

WIRE 
HARNESS 
CLAMP 
STARTER 
MOTOR 
CABLES 

8х 1.25 тт 12 х 1.25 тт 

22 Nem (2.2 kg-m, 75 N-m (7.5 kg-m, 


16 Ib-ft) 54 lb-ft) 


6x 1.0 mm 


10 N-m (1.0 kg-m, 7 Ib-ft) 


25. Install the bracket and intake control vacuum tank. 27. Install the base stay and battery base. 


INTAKE CONTROL 
VACUUM TANK 


6x 1.0 mm 
10 N-m (1.0 kg-m, 
7 lb-ft) 


6х1.0тт 
10 Nem (1.0 kg-m, 


BRACKET 


26. Install the air cleaner assembly and intake air duct. 


6х 1.0 пит 
10 N-m (1.0 kg-m, 7 Ib-ft) 


AIR CLEANER 


ASSEMBLY INTAKE AIR DUCT 


8x 1.25mm 
22 N-m (2.2 kg-m, 16 Ib-ft) 


22 N-m (2.2 kg-m, 
16 Ib-ft) 


. Refill the transmission with oil (see page 13-2). 


. Install the battery, then connect the battery positive 
(+) and negative (-) cables to the battery. 


. Checkthe clutch operation. 


- Shift the transmission and check for smooth opera- 


tion. 


. Checkthe front wheel alignment (see section 18). 


(cont'd) 


Transmission Assembly 
Installation (cont'd) 


33. Loosen the three mounting bolts of the front engine 
mount bracket, then torque the three mounting 
bolts. 


NOTE: Make sure the bushings are not twisted or 
offset. 


FRONT ENGINE MOUNT BRACKET 


10 x 1.25 mm 
39 Nm (3.9 kg-m, 
281-6) 


Automatic Transmission 


Special Tools.... 

Description... 
Clutches... 
Power Flow ..... 
Electrical Control Syste 
Hydraulic Flow ....... 
Lock-up System. 
Hydraulic Control... 


Electrical System 
Component Location .... 
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* Troubleshooting Procedures ... 
Symptom-to-Component Chart 
Electrical System .... 


Electrical Troubleshooting 
Troubleshooting Flowchart.................... 14-38 
Mainshaft/Countershaft Speed Sensors 
Replacement .................................... 14-61 


Lock-up Control Solenoid Valve A/B 


Replacement .... 
Shift Control Solenoid Valve A/B 
Test 
Replacement 


Hydraulic System 
Symptom-to-Component Chart 
Hydraulic System ... 


* Road Test.. .14-68 

Stall Speed 

Dr oS 14-71 
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Transmission 
Transmission 
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Illustrated index 
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Removal.................. eese 14-94 
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Servo Body 
Disassembly/Inspection/Reassembly......14-108 
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Disassembly/Inspection/Reassembly......14-109 
Mainshaft 
Disassembly/Inspection/Reassembly......14-110 
Countershaft 
Disassembly/Inspection/Reassembly......14-111 


One-way Clutch 
Disassembly/inspection/Reassembly......14-114 
Secondary Shaft 
Disassembly/Inspection/Reassembly...... 
Inspection ........................1 10 мета 
Clutch 
Illustrated Index.... 
Disassembly .. 
Reassembly ... 
Torque Converte u 
Mainshaft Bearing/Oil ‘Seal 
Replacement ..................................... 
Countershaft Bearing Replacement... 
Secondary Shaft Bearing Replacement... 14-128 
Transmission Housing Bearings 
Removal/Installation ......................... 
Transmission 
Reassembly ....................................... 
Right Side Cover 
Feed Pipe Installation 
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Torque Converter 
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Transmission 
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07САВ--РЕ50100 or 
07GAB —PF50101 
07GAE —PG40200 
O7HAC —PK4010A 
O7HAE—PL50100 
O7LAE—PX40100 
O7LAJ—PT3010A 
07406—0020201 
07406—0020003 
07406 —0070000 
07736-- A01000A 
07746— 0010400 
07746—0010500 
07746—0010600 
07749 —0010000 
07947--6340500 
J38405—A 


Mainshaft Holder 


Clutch Spring Compressor Вок Assembly 
Housing Puller 

Clutch Spring Compressor Attachment 
Clutch Spring Compressor Attachment 
Test Harness 

A/T Oil Pressure Hose (Replacement Hoses} 
A/T Oil Pressure Gauge Set 

A/T Low Pressure Gauge 

Adjustable Bearing Puller, 25—40 mm 
Attachment, 52 x 55 mm 

Attachment, 62 x 68 mm 

Attachment, 72 x 75mm 

Driver 

Attachment 

Transmission Cooler Flusher 


“19 Must be used with commercially available 3/8 in. x 16 threads/in. slide hammer. 


14-92, 134 


14-121, 124 
14-93 
14-121, 124 
14-121, 124 
14-35, 68 
14-73 
14-73 
14-73 
14-128 
14-128 
14-127, 128 
14-127 
14-127, 128 
14-127 
14-142 


Description 


The Automatic Transmission is a combination of a 3-element torque converter and triple-shaft electronically controlled 
automatic transmission which provides 4 speeds forward and 1 speed reverse. The entire unit is positioned in line with the 
engine. 


Torque Converter, Gears and Clutches 

The torque converter consists of a pump, turbine and stator assembled in a single unit. 

They are connected to the engine crankshaft so they turn together as a unit as the engine turns. Around the outside of the 
torque converter is a ring gear which meshes with the starter pinion when the engine is being started. The entire torque 
converter assembly serves as a flywheel while transmitting power to the transmission mainshaft. 

The transmission has three parallel shafts: the mainshaft, the countershaft, and the secondary shaft. The mainshaft is in line 
with the engine crankshaft. 

The mainshaft includes the clutches for 3rd, and 4th, and gears for 3rd, 4th, Reverse and Idler (Reverse gear is integral with 4th 
gear). 

The countershaft includes the 1st-hold clutch and gears for 2nd, 3rd, 4th, Reverse, 1st and idler. 

The secondary shaft includes the 1st and 2nd clutches, and gears for 2nd, 1st and kller. 

The 4th and reverse gears can be locked to the countershaft at its center, providing 4th gear or Reverse, depending on which 
way the selector is moved. 

The gears on the mainshaft are in constant mesh with those on the countershaft and the secondary shaft. When certain 
combinations of gears in the transmission are engaged by the clutches, power is transmitted from the mainshaft to the 
countershaft to provide| D4 |,| Da |,| 2|, 1 jand| R |positions. 


Electronic Control 

The electronic control system consists of the Transmission Control Module (TCM), sensors, and 4 solenoid valves. Shifting and 
lock-up are electronically controlled for comfortable driving under all conditions. 

The TCM is located below the dashboard, behind the right side kick panel on the passenger's side. 


Hydraulic Control 

The valve bodies include the main valve body, secondary valve body, servo body, regulator valve body, throttle valve body and 
1st/2nd accumulator body. They are bolted to the torque converter housing as an assembly. 

The main valve body contains the manual valve, 1-2 shift valve, 2-3 shift valve, cooler relief valve, lock-up shift valve, lock-up 
control valve, 3-2 kick-down valve, modulator valve, CPC valve and oil pump gears. 


The secondary valve body includes the 4th exhaust valve, 3rd kick-down valve, 3-4 shift valve, servo control valve, orifice 
control valve and the 2nd orifice control valve. 


The servo body contains the accumulator pistons and servo valve. The regulator valve body contains the regulator valve, 
torque converter check valve, and lock-up timing valve. The throttle valve body contains the throttle valve B and relief valve. 
Fluid from the regulator passes through the manual valve to the various control valves. 


The clutches receive oil from their respective feed pipes or internal hydraulic circuit. 


Shift Control Mechanism 

Input from various sensors located throughout the car determines which shift control solenoid valve the TCM will activate. 
Activating a shift control solenoid valve changes modulator pressure, causing a shift valve to move. This pressurizes a line to 
one of the clutches, engaging that clutch and its corresponding gear. 


Lock-up Mechanism 

In| D4 | position, in 2nd, 3rd and 4th, and} Ds | position in 3rd, pressurized fluid is drained from the back of the torque converter 
through an oil passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the 
mainshaft rotates at the same speed as the engine crankshaft. Together with hydraulic control, the TCM optimizes the timing of 
the lock-up mechanism. 

The lock-up vaives control the range of lock-up according to lock-up control solenoid valves А and B, and throttle valve B. 
When lock-up contro! solenoid valves A and B activate, modulator pressure changes. Lock-up control solenoid valves A and B 
are mounted on the torque converter housing, and are controlled by the TCM. 


lcont'd) 
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Description 
(cont'd) 


Gear Selection 
The selector lever has seven positions:| P R ]REVERSE,| N | NEUTRAL, [ p«] 1st through 4th gear ranges,| D3 
1st through 3rd gear ranges,| 2 | 2nd gear and [1] 1st gear. 


РАВК Front wheels locked; parking pawi engaged with parking gear on countershaft. All clutches released. 


REVERSE Reverse; reverse selector engaged with countershaft reverse gear and 4th gear clutch locked. 


NEUTRAL All clutches released. 


ORIVE General driving; starts off in 1st, shifts automatically to 2nd, 3rd, then 4th, depending on vehicle speed 
(1st through and throttle position. Downshift through 3rd, 2nd and 1st on deceleration to stop. The lock-up 
4th) mechanism comes into operation in ЕЛ position in 2nd, 3rd and 4th speed. 
| Ds | DRIVE For rapid acceleration at highway speeds and general driving; up-hill and down-hill driving; starts off in 
(1st through 1st, shifts automatically to 2nd, then 3rd, depending on vehicle speed and throttle position. 


3rd) Downshifts through 2nd to 1st on deceleration to stop. The lock-up mechanism comes into operation 
in 3rd speed. 


[2] SECOND For engine braking or better traction starting off on loose or slippery surfaces; stays in 2nd gear, does 
not shift up or down. 


[1] FIRST For engine braking; stays in 1st gear, does not shift up. 


Starting is possible only in [P] and [ч] positions through the use of a slide-type, neutral-safety switch. 


Automatic Transaxle (A/T) Gear Position Indicator 
AIT gear position indicator in the instrument panel shows what gear has been selected without having to look down at the 
console. 
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Description 
Clutches 


The four-speed automatic transmission uses hydraulically actuated clutches to engage or disengage the transmission gears. 
When clutch pressure is introduced into the clutch drum, the clutch piston is applied. This presses the friction discs and steel 
plates together, locking them so they don't slip. Power is then transmitted the through the engaged clutch pack to its hub- 
mounted gear. 

Likewise, when clutch pressure is bled from the clutch pack, the piston releases the friction discs and steel plates, and they are 
free to slide past each other while disengaged. This allows the gear to spin independently of its shaft, transmitting no power. 


1st Clutch 

The 1st clutch engages/disengages 1st gear, and is located at the center of the secondary shaft. 
The 1st clutch is joined back-to-back to the 2nd clutch. 

The 1st clutch is supplied clutch pressure by its oil feed pipe within the secondary shaft. 


1st-hoid Clutch 
The 1st-hold clutch engages/disengages 1st-hold or{ 1] Position, and is located at the end of the countershaft, just behind 
the torque converter housing. The 1st-hold clutch is supplied clutch pressure by its oil feed pipe within the countershaft. 


2nd Clutch 

The 2nd clutch engages/disengages 2nd gear, and is located at the center of the secondary shaft. The 2nd clutch is joined back- 
to-back to the 1st clutch. The 2nd clutch is supplied clutch pressure through the secondary shaft by a circuit connected to the 
internal hydraulic circuit. 


3rd Clutch 

The 3rd clutch engages/disengages 3rd gear, and is located at the center of the mainshaft. 

The 3rd clutch is joined back-to-back to the 4th clutch. 

The 3rd clutch is supplied clutch pressure through the mainshaft by a circuit connected to the regulator vatve body. 


4th Clutch 
The 4th clutch engages/disengages 4th gear, as well as reverse gear, and is located at the center of the mainshaft.The 4th 
clutch is joined back-to-back to the 3rd clutch. The 4th clutch is supplied clutch pressure by its oil feed pipe within the 
mainshaft. 


One-way Clutch 

The one-way clutch is positioned between the countershaft 1st gear and 3rd gear, with the 3rd gear splined to the countershaft. 
The 1st gear provides the outer race surface, and the 3rd gear provides the inner race surface. The one-way clutch locks up 
when power is transmitted from the mainshaft 1st gear to the countershaft 1st gear. 

The 1st clutch and gears remain engaged in the 1st, 2nd, 3rd, and 4th gear ranges in the j or [2] position. 


However, the one-way clutch disengages when the 2nd, 3rd, or 4th clutches/gears are applied in thd 04 |,| Da Jor] 2 | position. 
This is because the increased rotational speed of the gears on the countershaft overrides the locking "speed range” of the one- 
way clutch. Thereafter, the one-way clutch freewheels with the 1st clutch still engaged. 


COUNTERSHAFT 1ST GEAR 


FREE 


COUNTERSHAFT 3RD GEAR NOTE: 
View from right side cover side. 
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COUNTERSHAFT 
3RD GEAR MAINSHAFT 
3RD GEAR 
COUNTERSHAFT 3RD CLUTCH 
1ST GEAR 
RING GEAR 4TH CLUTCH 


MAINSHAFT 
4TH GEAR 
TORQUE CONVERTER: 


MAINSHAFT 
REVERSE GEAR 


LOCK-UP PISTON MAINSHAFT 
IDLER GEAR 
DRIVE PLATE 
COUNTERSHAFT 
4TH GEAR 
REVERSE SELECTOR 
MAINSHAFT 
SELECTOR HUB 
X COUNTERSHAFT 
IDLER GEAR 
COUNTERSHAFT 
ONE-WAY CLUTCH 
"xp [f 
Pts 
ЕҢ 
FINAL DRIVE GEAR aa 
a 
— 
18T-HOLD CLUTCH ES PARKING GEAR 
SECONDARY SHAFT d COUNTERSHAFT 
2ND GEAR 


COUNTERSHAFT 
REVERSE GEAR 


SECONDARY SHAFT 


ГЕ 
e 


IDLER GEAR 
SECONDARY SHAFT 
2ND GEAR 
2ND CLUTCH 
1ST CLUTCH 
SECONDARY SHAFT 
FINAL DRIVEN GEAR 1ST GEAR 
(cont'd) 


14-7 


Description 
Clutches (cont'd) 


Lock-up Clutch 

1. Operation (clutch оп) 

With the lock-up clutch on, the oil in the chamber between the converter cover and lock-up piston is drained off, and the 
converter oil exerts pressure through the piston against the converter cover. As a result, the converter turbine is locked to the 
converter cover. The effect is to bypass the converter, thereby placing the car in direct drive. 


Power flow LOCK-UP PISTON DAMPER SPRING 


The power flows by way of: — TURBINE 
Engine TORQUE CONVERTER 

l COVER 

Drive plate 


l 

Torque converter cover 
4 : f: 
Lock-up piston Я % То oll cooler 
Damper spring SN / INLET | OUTLET 
ч | 


Turbine 


{ 
Mainshaft 


MAINSHAFT 


2. Operation (clutch off) 
With the lock-up clutch off, the oil flows in the reverse of CLUTCH ON. As a resutt, the lock-up piston moves away from the 
converter cover and the torque converter lock-up is released. 


Power flow TURBINE 


TORQUE CONVERTER 
Engine COVER 


Drive plate 

Torque converter cover 
Pump 

4 


Turbine H To oll cooler 


l 
Mainshaft 


MAINSHAFT 
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Power Flow 


TORQUE | 1ST GEAR | 1ST GEARI 1ST GEAR {ЗАО GEAR 4TH REVERSE 
CON- | 1ST-HOLD 1ST 3RD ү ———-, GEAR 
VERTER | CLUTCH | CLUTCH CLUTCH CLUTCH 


О х х 


х х 


х 


ОООО о оо о оо 


x |x |х T хіхіхіхіх |х 


O 


О: Operates, х: Doesn't operate, *: Although the 1st clutch engages, driving power in not transmitted as the one-way clutch 
slips. 


COUNTERSHAFT MAINSHAFT 
1ST GEAR 3RDGEAR 3RDCLUTCH  MAINSHAFT 


4THCLUTCH REVERSE GEAR 


COUNTERSHAFT 
3RD GEAR MAINSHAFT / REVERSE IDLER GEAR 
7 GEAR 
MAINSHAFT IDLER GEAR 


MAINSHAFT 
anes 2ND GEAR 
COUNTERSHAFT 


Wy T E IDLER GEAR 
| НК | PARKING GEAR 
TM h-«——— COUNTERSHAFT 
r ` PARKING PAWL 
‚ : P ani SECONDARY SHAFT 
OIL PUMP 5 


TORQUE CONVERTER SECONDARY SHAFT 
|„—————— IDLER GEAR 
FINAL DRIVEN =, i 


GEAR SECONDARY SHAFT 
SECONDARY 2ND GEAR 
1ST-HOLD CLUTCH / SHAFT 1ST COUNTERSHAFT 


GEAR REVERSE GEAR 
1ST CLUTCH REVERSE SELECTOR 


ONE-WAY 2ND CLUTCH COUNTERSHAFT 
CLUTCH 4TH GEAR 


SERVO VALVE 
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Description 
Electronic Control System 


Electronic Control System 

The electronic control system consists of the Transmission Control Module (TCM), sensors, and 4 solenoid valves. Shifting and 
lock-up are electronically controlled for comfortable driving under all conditions. 

The TCM is located below the dashboard, behind the right side kick panel on the passenger’s side. 


Shift Control 

Getting a signal from each sensor, the TCM determines the appropriate gear and activates shift control solenoid valves A and/or 
B. 

The combination of driving signals to shift control solenoid valves A and B is shown in the table below. 


Shift control solenoid valve 


Position (gear) 


Lock-up Control 

From sensor input signals, the TCM determines whether to turn the lock-up ON or OFF and activates lock-up control solenoid 
valve A and/or B accordingly. 

The combination of driving signals to lock-up control solenoid valves A and B is shown in the table below. 


Solenoid valve 


Lock-up condition 


Lock-up OFF OFF 


Duty operation 
OFF <> ON 


Duty operation 
OFF ө ON 


Lock-up, slight 


Lock-up, half 


Lock-up, full 


Lock-up 
during deceleration 
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Throttle Position | | 
Sensor Signal 


Temperature 
Sensor Signal 


ENGINE 
CONTROL 
MODULE 


Service Check 
(ЕСМ) ü Connector ДЕ 
[есж = ee 
Air Conditioning 
Signal 
Brake Switch 
Signal 
Mainshaft/Countershaft 
Speed Sensor Signal 
Vehicle Speed Sensor Signal 


Da | Indicator Light 


Self-Diagnosis 
Signal 


Shift Control 
Solenoid Valve A 


Shift Control 
Solenoid Valve В 


Lock-up Control 
Solenoid Vaive A 


Lock-up Control 
Solenoid Valve B 


INTERLOCK 
CONTROL UNIT 


(сопа) 
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Description 
Electronic Control System (cont'd) 


Circuit Diagram and Terminal Location 


15 SWITCH 


VBU УЕР Q 


SHIFT CONTROL. 
SOLENOID VALVE А. 
4 1 TP: THROTTLE POSI! 

* 2 ECT : ENGINE COOLANT TEMPERATURE 


SHIFT CONTROL 
SOLENOID VALVE B 


LOCK -UP CONTROL 
SOLENOID VALVE A 


MAINSHAFT 
SPEED 
SENSOR 


COUNTERSHAFT 
‘SPEED 


LOCK -UP CONTROL 
‘SOLENOID VALVE B 


ақы? BRAKE SWITCH 
INTERLOCK 
Q CONTROL 


UNIT 


АЛ GEAR POSITION INDICATOR 


Im 


АЛ GEAR. 
POSITION 
SWITCH 


TCM TERMINAL LOCATION 
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Hydraulic Flow 


No. DESCRIPTION No. DESCRIPTION No. DESCRIPTION Мо. | DESCRIPTION 
j_ OF PRESSURE | OF PRESSURE OF PRESSURE OF PRESSURE 
1 LINE 6 MODULATE 30 3RD CLUTCH 93 OIL COOLER 
(DUTY CONTROL) 
2 LINE 9 LINE 31 3RD CLUTCH 94 | TORQUE CONVERTER 
3 LINE = 10 1ST CLUTCH 40 4TH CLUTCH 95 | LUBRICATION 
3 LINE 1 1ST-HOLD CLUTCH 4TH CLUTCH 96 | TORQUE CONVERTER 
3" LINE 1 1ST-HOLD CLUTCH THROTTLE B 99 SUCTION 
4 LINE 18 LINE THROTTLE B X BLEED | 
[а LINE 1-20 —2ND CLUTCH RQUE CONVERTER | 
5 | _ LINE 21 |  2NDCLUTCH 91 | TORQUE CONVERTER | 
6 MODULATE 25 LINE 92 | TORQUE CONVERTER 
N |Position 


As the engine turns, the oil pump also starts to operate. Automatic transmission fiuid (ATF) is drawn from (99) and discharged 
into (1). Then, ATF pressure is controlled by the regulator valve and becomes the line pressure (1). The torque converter inlet 
pressure (92) enters (94) of torque converter through the orifice and discharges into (90). 

The torque converter check valve prevents the torque converter pressure from rising. 

Under this condition, the hydraulic pressure is not applied to the clutches as the manual valve stops line pressure (1). 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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Description 
Hydraulic Flow (cont'd) ——————————— —————————————————————— 5 


1 | Position 
The line pressure (1) becomes line pressure (4) at the manual valve and passes to the 1st clutch and 1st accumulator. 


Then line pressure (4) flows through the 1st-hold clutch and 1st-hold accumulator. The power is transmitted only during 
deceleration through the 1st-hold clutch. 


Fluid flows by way of: 
— Line Pressure (4) 1-2 Shift Valve 2-3 Shift Valve— 3rd Clutch Pressure (31)— 3-4 Shift Valve— 4th Clutch Pressure 


(41) Manual Valve — 1st-hold Clutch Pressure (16)-> 1st-hold Clutch 


The modulator pressure (6) is supplied to the 1-2 and 2-3 shift valves. 
The line pressure (1) also flows to throttle valve B. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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2 |Position 
The line pressure (1) becomes line pressure (4) as it passes through the manual valve. It then goes through line (20) to the 2nd 
clutch. Also, line pressure (1) goes to the modulator valve through the filter and becomes the modulator pressure (6).Modulator 
pressure (6) is not supplied to the 1-2, 2-3 and 3-4 shift valves. 
Line pressure (1) also flows to throttle valve B. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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Description 
Hydraulic Flow (сой) —————— 


Ds |or| D4 | Position 


1. 1st Speed 
The flow of fluid through the torque converter circuit is the same as in position. 
The line pressure (1) becomes line pressure (4) and it becomes the 1st clutch pressure (10). The 1st clutch pressure is 
applied to the 1st clutch and 1st accumulator; consequently, the vehicle will move as the engine power is transmitted. 
The line pressure (1) becomes the modulator pressure (6) by the modulator valve and travels to 1-2 and 3-4 shift valves. 
The 1-2 shift valve is moved to the right side because the shift control solenoid valve A is turned off and B is turned on by 
the TCM. This valve stops 2nd clutch pressure and the power is not transmitted to the 2nd clutch. 
Line pressure (4) also flows to the servo valve and line pressure (1) also flows to throttle valve B. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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2nd Speed 


The flow of fluid up the 1-2 and 2-3 shift valves is the same as in the 1st speed. As the speed of the car reaches the 
prescribed value, the solenoid valve А is turned on by means of the TCM. As a result, the 1-2 shift valve is moved to the 


left and uncovers the port leading to the 2nd clutch; the 2nd clutch is engaged. 


Fluid flows by way of: 


— Line pressure (4) > 1-2 Shift Маме > 2-3 Shift Vatve— 2nd Clutch Pressure (21) > Orifice — 2nd Clutch Pressure 


(20) 2nd Clutch 


The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted because of the one-way clutch. 


NOTE: 


When used, “‘left” or “right” indicates direction on the flowchart. 
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Description 
Hydraulic Flow (cont'd) 


3. 3rd Speed 
The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as in the 2nd speed. As the speed of the car reaches the 
prescribed value, the shift control solenoid valve B is turned off (shift control solenoid valve A remains оп). The 2-3 shift 
valve is then moved to the left, uncovering the oil port leading to the 3rd clutch. Since the 3-4 shift valve is moved to the 
right to cover the oil port to the 4th clutch, the 3rd clutch is turned on. 


Fluid flows by way of: 
— Line Pressure (4) 1-2 Shift Valve 2-3 Shift Valve — 3rd Clutch Pressure (31) > 3-4 Shift Valve (not controlled) 
—3rd Clutch Pressure (30) 3rd Clutch 


The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted because of the one-way clutch as in 
the 2nd speed. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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Position 


the 4th Speed 
Н The flow of fiuid up to the 1-2, 2-3 and 3-4 shift valves is the same as in the 3rd speed. As the speed of the car reaches the 
е 


prescribed value, the shift control solenoid valve A is turned off (shift control solenoid valve B remains off). 
As this takes place, 3-4 shift valve is moved to the left and uncovers the oil port leading to the 4th clutch. Since the 1-2 and 2-3 
shift vaives are kept on the left side, the fluid flows through the 4th clutch; the power is transmitted through the 4th clutch. 


ed) 
Fluid flows by way of: 
. — Line Pressure (4) > 1-2 Shift Valve 2-3 Shift Valve— 3rd Clutch Pressure (31) 3-4 Shift Valve— 4th Clutch pressure 
pin (41) Manual Valve— 4th Clutch Pressure (40) 4th Clutch 
The hydraulic pressure also flows to the 1st clutch. However, no power is transmitted because of the one-way clutch as in 
2nd and 3rd speed. 
NOTE: 
When used, “'left” or “right” indicates direction on the flowchart. 
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Description 


Hydraulic Flow (cont'd) 


[а JPosition 


The fiow of fluid through the torque converter circuit is the same as in the [N] 


position. The fluid (1) from the oil pump flows 


through the manual valve and becomes line pressure (3). It then flows through the 1-2 shift valve to the servo valve (3), causing 
the shift fork shaft to be moved in the reverse direction. 
Under this condition, the shift control solenoid valve A is turned on whereas the valve B is turned off as in 3rd speed in| D4 Jor 


Reverse Inhibitor Contro 
When the 


Da | position. As a result, the 1-2 shift valve is also moved to the left. The fluid (3’} will flow through the servo valve and 
manual valve to the 4th clutch; power is transmitted through the 4th clutch. 


R | position is selected while the vehicle is moving forward at a speed over 6 mph (10 km/h), the TCM 


outputs1st signal (A: OFF, B: ON), and the 1-2 shift valve is moved to the right side. The line pressure (3) is intercepted by 
the 1-2 shift valve; consequently, power is not transmitted as the 4th clutch and servo valve are not operated. 


NOTE: 


When used, "'left"' or “right” indicates direction on the flowchart. 
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CREER VA 
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[М] Position. The tine pressure {1) becomes the line 
pressure (3) as it passes through the manual valve. Then line pressure (3) flows through the 1-2 shift valve to the servo valve 
and the servo control valve, causing the shift fork shaft to be moved to the reverse position as in the 
However, the hydrauilc pressure is not supplied to the clutches. The power is not transmitted. 


The flow of fluid through the torque converter circuit is the same as in 


When used, “left” or “right” indicates direction on the flowchart. 
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Description 
Lock-up System 


In} D4 | position in 2nd, 3rd and 4th, апа | Ds | position in 3rd, pressurized fluid is drained from the back of the torque converter 
through an oil passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the 
mainshaft rotates at the same speed as the engine crankshaft. Together with hydraulic control, the TCM optimizes the timing of 
the lock-up system. Under certain conditions, the lock-up clutch is applied during deceleration, in 3rd and 4th speed. 


The lock-up system controls the range of lock-up according to lock-up control solenoid valves A and B, and throttle valve В. 
When lock-up control solenoid vaives A and B activate, modulator pressure changes. Lock-up control solenoid valves A and B 
are mounted on the torque converter housing, and are controlled by the TCM. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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No Lock-up 

The pressurized fluid regulated by the modulator works on both ends of the lock-up shift valve and on the left side of the lock- 
up control valve. Under this condition, the pressures working on both ends of the lock-up shift valve are equal, the shift valve is 
moved to the right side by the tension of the valve spring alone. The fluid from the oil pump will flow through the left side of the 
lock-up clutch to the torque converter; i,e., the lock-up clutch is in OFF condition. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 


x 
LOCKUP CONTROL 
SOLENOID VALVE: 


4-- MODULATOR PRESSURE 


LOCKUP 
TIMING 


Ss 
tt 
cP 


"S 
a 
2 


LH 


TORQUE CONVERTER 
CHECK VALVE 


RELIEF VALVE 


* COOLER 
RELIEF VALVE 


OIL COOLER 


(сопа) 


Description 


Lock-up System (cont'd) —————— 


Partial Lock-up 
Lock-up Control Solenoid Valve A: ON — Lock-up Control Solenoid Valve B: OFF 
The TCM switches the solenoid valve A on to release the modulator pressure in the left cavity of the lock-up shift valve. The 
modulator pressure in the right cavity of the lock-up shift valve overcomes the spring force, thus the lock-up shift valve is 
moved to the left side. 
The modulator pressure is separated to the two passages: 

Torque Converter Inner Pressure: enters into right side-to engage lock-up clutch 

Torque Converter Back Pressure: enters into left side-to disengage lock-up clutch 
The back pressure (F2) is regulated by the lock-up control valve whereas the position of the lock-up timing valve is determined 
by the throttle B pressure, tension of the valve spring and pressure regulated by the modulator. Also the position of the lock-up 
control valve is determinded by the back pressure of the lock-up control valve and torque converter pressure regulated by the 
check valve. With the lock-up control solenoid valve B kept off, the modulator pressure is maintained in the left end of the lock- 
up control valve; in other words, the lock-up control valve is moved slightly to the left side. This slight movement of the lock-up 
control valve causes the back pressure to be lowered slightly, resulting in partial lock-up. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 
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Half Lock-up 

Lock-up Control Solenoid Valve A: ОМ — Lock-up Control Solenoid Valve B:ON 

The modulator pressure is released by the solenoid valve B, causing the modulator pressure in the left cavity of the lock-up 
control valve to lower. 

Also the modulator pressure in the left cavity of the lock-up timing valve is low. However the throttle B pressure is still low at 
this time; consequently, the lock-up timing valve is kept on the right side by the spring force. 

With the lock-up control solenoid valve B turned on, the lock-up control valve is moved somewhat to the left side, causing the 
back pressure (F2) to lower. This allows a greater amount of the fluid (F1) to work on the lock-up clutch so as to engage the 
clutch. The back pressure (F2) which still exists prevents the clutch from engaging fully. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 


LOCKUP CONTROL 
SOLENOID VALVE: B 


(2-4-- MODULATOR PRESSURE 


LOCKUP 
TIMING ff 


f} TORQUE CONVERTER 
CHECK VALVE 


RELIEF VALVE 


(cont’d) 
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Description 
Lock-up System (cont'd) ———————— 


Full Lock-up 

Lock-up Control Solenoid Valve А: ON — Lock-up Control Solenoid Valve B: ON 

When the vehicle speed further increases, the throttle B pressure is increased in accordance with the throttle opening. 

The lock-up timing valve overcomes the spring force and moves to the left side. Also, this valve closes the oil port leading to the 
torque converter check valve. 

Under this condition, the throttle B pressure working on the right end of the lock-up control valve becomes greater than that on 
the left end (modulator pressure in the left end has already been released by the solenoid valve В); i.e., the lock-up control valve 
is moved to the left. As this happens, the torque converter back pressure is released fully, causing the lock-up clutch to be 
engaged fully. 


NOTE: 
When used, “left” or “right” indicates direction on the flowchart. 


P4 | 
LOCKUP ы f 
x 


CONTROL 
SOLENOID LOCKUP CONTROL 
VALVE: A SOLENOID VALVE: 


LOCKUP CONTROL 
Е 


Йе.-4--- THROTTLE B PRESSURE 


2:.4--- MODULATOR PRESSURE 


LOCKUP 
TIMING 


REGULATOR [T 
VALVE TF 


- 
TORQUE CONVERTER 
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Deceleration Lock-up 
Lock-up Control Solenoid Valve A: ON Lock-up Control Solenoid Valve B: Duty Operation (ONOOFF) 

The TCM switches solenoid valve B on and off rapidly under certain conditions. The Slight lock-up and half lock-up regions are 
maintained so as to lock the torque converter properly. 


NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 


x Duty Moving 
4 LOCKUP CONTROL 
: SOLENOID VALVE: 


LOCKUP SHIFT 

. VALVE 

МАМЕ. 

= 


(2-4---- MODULATOR PRESSURE 


TORQUE CONVERTER 
CHECK VALVE 


RELIEF VALVE 


* COOLER 
RELIEF VALVE 
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Description 
Hydraulic Control 


The valve body includes the main valve body, the regulator valve body, the throttle valve body, the secondary valve body, the 
servo body and the 1st/2nd accumulator body. 

The oil pump is driven by splines on the right end of the torque converter which is attached to the engine. Oil flows through the 
regulator valve to maintain specified pressure through the main valve body to the manual valve and the servo body, directing 
pressure to each of the clutches. 


THROTTLE VALVE : 
BODY /® SERVO BODY 


REGULATOR VALVE 
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BODY 
SHIFT CONTROL 
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RELIEF VALVE 
LOCK-UP CONTROL 
M, ANE Ой PUMP. OIL PUMP DRIVE GEAR 
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ACCUMULATOR 
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ALVE TORQUE CONVERTER 
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VALVE CONTROL VALVE 
ORIFICE CONTROL 
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COOLER RELIEF: 


VALVE 4TH EXHAUST 
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Regulator Valve 

The regulator valve maintains a constant hydraulic pressure sent from the oil pump to the hydraulic control system, while also 
furnishing oil to the lubricating system and torque converter. 

Oil flows through В and В”. The oil which enters through B flows through the valve orifice to A, pushing the regulator valve to 
the right. According to the level of hydraulic pressure through B, the position of the valve changes, and the amount of the oil 
through B' from D also changes. This operation is continued, maintaining line pressure. 


(ENGINE NOT RUNNING) (ENGINE RUNNING) 


To TORQUE CONVERTER 


OIL PUMP 


To RELIEF VALVE 


Stator Reaction Hydraulic Pressure Control 
Hydraulic pressure increase according to torque is performed by the regulator valve using stator torque reaction. The stator 


shaft is splined in the stator, and its arm end contacts the regulator spring cap. When the car is accelerating or climbing (Torque 
Converter Range), stator torque reaction acts on the stator shaft, and the stator arm pushes the regulator spring cap in the > 
direction in proportion to the reaction. The stator reaction spring compresses, and the regulator valve moves to increase the 
regulated control pressure or line pressure. Line pressure is maximum when the stator reaction is maximum. 


REGULATOR VALVE 


STATOR REACTION SPRING 


REGULATOR SPRING CAP 


STATOR SHAFT ARM 


STATOR SHAFT 


(cont'd) 


Description 
Hydraulic Control (cont’d) 


Throttle Valve В 

Throttle valve B converts changes in the throttle opening to changes in transmission hydraulic pressure. The end of throttle 
valve B contacts the throttle cam which is connected by a cable to the throttle body. The cable pulls the cam which, in turn, 
moves the throttle valve B. The throttle valve B-to-cam engagement is adjustable for shift smoothness and lock-up. Throttle 
valve B controls the accumulators, to make smooth changes from one gear to another. An assist function is used to lessen the 
throttle load. 


Modulator Valve 
The modulator valve maintains line pressure from the regulator, to the pressure shift control solenoid valves A/B and lock-up 
control solenoid valves A/B, thus maintaining accurate shift and lock-up characteristics. 


2nd Orifice Control Valve 
For smooth shifting between 2nd and 3rd, the 2nd orifice control valve relieves the 2nd clutch pressure. 
As 3rd clutch pressure is increased, the 2nd orifice control valve moves to uncover the oil port relieving the 2nd clutch pressure. 


2ND ORIFICE 
CONTROL VALVE 
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Component Location КО; 


TRANSMISSION CONTROL 
MODULE (TCM) 


BRAKE SWITCH 


ENGINE CONTROL MODULE (ECM) AUTOMATIC TRANSAXLE (A/T) 
GEAR POSITION SWITCH 
SOLENOID VALUE L VEHICLE SPEED SENSOR (VSS) THROTTLE POSITION (TP) SENSOR 


ASSEMBLY 


COUNTERSHAFT 


ЕС! Т 
SPEED SENSOR ENGINE COOLAN 


TEMPERATURE (ECT) SENSOR 


MAINSHAFT SPEED SENSOR SHIFT CONTROL SOLENOID 
VALVE ASSEMBLY 
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Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX 


WHT/YEL 


IGNITION COIL 


IGNITION 
SWITCH 


GRN/WHT 


INTERLOCK 
CONTROL 
UNIT 


А23 А24 


А20 02 

TRANSMISSION CONTROL MODULE (ТСМ) 

А19 AT A18 A21 А7 А15 АЗ АП 
Q о 


А10 АВ 


GRN/WHT WHT/GAN 


INTERLOCK 
бю самак | сяму. 
GRN/ORN ECM CONTROL LT GRN/WHT 


GRN/YEL 


LT GRN/WHT 


АЛ GEAR POSITION] 
INDICATOR 
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- VEHICLE SPEED 
SENSOR 
: SPEEDOMETER 


LT GRN/BLK ORN/RED SERVICE CHECK THROTTLE 
CONNECTOR POSITION 
SENSOR 


RED/BLU RED/BLK 


09 013 011 016 
TRANSMISSION CONTROL MODULE (ТСМ) 


015 019 012 A6 
о о o 


RED/WHT 


BRN/BLK 
ENGINE 
COOLANT 
TEMPERA ~ BRN/BLK 


TURE 
SENSOR BLK/RED 


05 А25 А26 


WHT/BLK 


BLU/GRN BLU/YEL WHT/BLU YEL 


BLU/YEL 


ORN/BLU GRN/BLK GRN/YEL 


COUNTERSHAFT MAINSHAFT 
SPEED SENSOR SPEED SENSOR 


TCM Terminal Locations 


LOCK-UP CONTROL | SHIFT CONTROL 
SOLENOID VALVE SOLENOID VALVE 


Troubleshooting Procedures 


When the TCM senses an abnormality in the input or output systems, the | Ds | indicator light in the gauge assembly will blink. 
When the Service Check Connector (located behind the center console) is connected with a jumper wire, the [ Ds | indicator 
light will blink the Diagnostic Trouble Code (DTC) when the ignition switch is turned on. 


When the] Da | indicator light has been reported on, connect the two terminals of the Service Check Connector together with a 
jumper wire. 
Then turn on the ignition switch and observe the| Da | indicator light. 


ТЫШТ 
ED 5% ААА ии an Oa 


2» 
ER „лоо * 


AS 40 % 
120 
жі. 
==. 
жо. 140 == 


D4 | INDICATOR LIGHT DATA LINK 


CONNECTOR (3P) 


T CAUTION: 
Do not attach the 
Jumper wire. 


GAUGE ASSEMBLY 


SERVICE CHECK 
CONNECTOR (2P) 


Codes 1 through 9 are indicated by individual short blinks, codes 10 throught 15 are indicated by a series of long and short blinks. 
One iong blink equals 10 short blinks. Add the long and short blinks together to determine the code. After determining the code, 
refer to the electrical system Symptom-to-Component Chart on pages 14-36 and 37. 


short 


П 


zb Е E cues esc 


i oe РЕТ 
ona short 


Some PGM-FI problems will also make the | D4 | indicator light come on. After repairing the PGM-FI system, disconnect the 
CLOCK RADIO fuse (10A) in the under-hood fuse/reiay box for more than 10 seconds to reset the TCM memory. 


NOTE: 

* PGM-FI system 
The PGM-FI system on this model is a sequential multiport fuel injection system. 

* Disconnecting the CLOCK RADIO fuse also cancels the radio anti-theft code, preset stations and the clock setting. Get the 
customer's code number and make note of the radio presets before removing the fuse so you can reset them. 
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CAUTION: 

* АЙ SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install the 
short connector(s) on the airbag(s) (see section 23 ). 

е Replace the entire affected SRS harness assembly if it 
has an open circuit or damaged wiring. 


д P DEA 
И! А J 
: © е 
SRS MAIN HARNESS 


lf the inspection for a particular failure code requires the 
use of Test Harness (O7LAJ—PT3010A): 


Remove the right door sill molding, door trim and right 
side kick panel (see section 20). 


Pull the carpet back to expose the TCM. 


Connect the wire harness to the Test Harness, and/or 
connect the Test Harness to the TCM according to the 
troubleshooting flowchart. 


NOTE: 

% Only the A and D terminals of the Test Harness are 
used for A/T troubleshooting. 

* Unless otherwise noted, use only the Digital 
Multimeter, KS — AHM — 32—003, for testing. 


DIGITAL MULTIMETER 
KS—AHM—32—003 


TEST HARNESS 
07LAJ—PT3010A 


` 


fo 52546559955 р89086р2000392954 
oooo020000000j00009009j000000/0200000000900 


чечен coton 


* TCM Reset Procedure 
1. Turn the ignition switch off. 


2. Remove the No. 43 CLOCK RADIO fuse (10A) from 
the under-hood fuse/relay box for 10 seconds to reset 
the TCM. 


NOTE: 

Disconnecting the No. 43 CLOCK RADIO fuse also 
cancels the radio anti-theft code, preset stations and 
the clock setting. Get the customer's code number 
and make note of the radio presets before removing 
the fuse so you can reset them. 


CLOCK RADIO FUSE 


UNDER-HOOD 
FUSE/RELAY 
BOX 


* Final Procedure 


NOTE: 
This procedure must be done after any trouble- 
shooting. 


Remove the jumper wire from the Service Check 
Connector. 


Reset the TCM. 


Set the radio preset stations and clock setting. 


Symptom-to-Component Chart 


Electrical System 


Number of D4 
indicator light 
blinks while 
Service Check light 
Connector is 


Da indicator 


Possible Cause 


Symptom 


Refer to 
page 


jumped. 
1 Blinks * Disconnected lock-up control solenoid valve | * Lock-up clutch does not 14-38 
А connector engage. 
* Short or open in lock-up control solenoid | * Lock-up clutch does not 
valve A wire disengage. 
* Faulty lock-up control solenoid valve A * Unstable idle speed. 
2 Blinks < Disconnected lock-up control solenoid valve | > Lock-up clutch does пої 14-39 
B connector engage. 
* Short or open in lock-up control solenoid 
valve B wire 
* Faulty lock-up control solenoid valve B 
3 Blinks + Disconnected throttle position (TP) sensor | * Lock-up clutch does not 14-40 
or OFF connector engage. 
* Short or open in TP sensor wire 
* Faulty TP sensor 
4 Blinks * Disconnected vehicle speed sensor (VSS)| > Lock-up clutch does not 14-41 


Blinks 


connector 


* Short or open in VSS wire 
* Faulty VSS 


* Short in A/T gear position switch wire 
* Faulty A/T gear position switch 


engage. 


* Fails to shift other than 


2nd@4th gears. 


* Lock-up clutch does not 


engage. 


14-42 


14-36 


connector 
* Short or open in the countershaft speed 
sensor wire 


* Faulty countershaft speed sensor 


engage. 


6 OFF * Diconnected A/T gear position switch | · Fails to shift other than 14-44 
connector 2nd4th gears. 
* Open in A/T gear position switch wire * Lock-up clutch does not 
* Faulty A/T gear position switch engage. 
* Lock-up clutch engages 
and disengages alternate- 
ly. 
7 Blinks * Disconnected shift control solenoid valve А | * Fails to shift (between 1 14-46 
connector sto4th, 2ndo4th or 2 
* Short or open in shift control solenoid valve nd©3rd gears only). 
A wire * Fails to shift (stuck in 4 
* Faulty shift control solenoid valve А th gear) 
8 Blinks * Disconnected shift control solenoid valve В | > Fails to shift (stuck in 1 14-47 
connector st or 4th gears). 
* Short or open in shift control solenoid valve В 
wire 
* Faulty shift control solenoid valve В 
9 Blinks * Disconnected countershaft speed sensor | · Lock-up clutch does not 14-48 


Number of Da 
indicator light 
blinks while Ол indicator Possible Cause Symptom Refer to 
Service Check light page 
Connector is 
jumped. 


Blinks * Disconnected engine coolant temperature | * Lock-up clutch does not 
(ECT) sensor connector engage. 

* Short or open in ECT sensor wire 
* Faulty ECT sensor 


* Disconnected ignition coil connector * Lock-up clutch does not 

* Short or open in ignition coil wire engage. 

* Faulty ignition coil 

T. Short or open in FAS (ORN/RED) wire be- | - Transmission jerks hard 
tween the D16 terminal and ECM when shifting. 

* Trouble in ECM 


* Disconnected mainshaft speed sensor соп- | “ Transmission jerks hard 
nector when shifting. 

* Short or open in mainshaft speed sensor wire 

* Faulty mainshaft speed sensor 


if the self-diagnois| Ds | indicator light does not blink, perform an inspection according to the table below. 


Symptom Probable Cause Ref. page 


D4 indicator light does not come on for 2 seconds after ignition is first 
turned on. 


D« indicator light is on steady, not blinking whenever the ignition is on. 


Lock-up clutch does not have duty operation (ON-OFF). Check A/C signal 
with A/C on. 


Lock-up clutch does not engage. 


Shift lever cannot be moved from P position with the brake pedal | Check brake switch signal. 
depressed. 


e На customer describes the symptoms for codes 3, 6, or 11, yet the | D4 | indicator light is not blinking, it will be necessary to 
recreate the symptom by test driving, and then checking the ЕЛ indicator light with the ignition still ON. 

otf the[ Da] indicator light displays codes other than those listed above or stays lit continuously, the TCM is faulty. 

* Sometimes the| Da | indicator light and the Malfunction Indicator Lamp (MIL)/Check Engine light may come on simultaneously. 
Н so, check the PGM-FI system according to the number of blinks on the MIL/Check Engine light, then reset the memory by 
removing the CLOCK RADIO fuse in the under-hood fuse/relay box for more than 10 seconds. Drive the vehicle for several 
minutes at speed over 30 mph (50 km/h), then recheck the MIL/Check Engine light. 


NOTE: 

* PGM-FI system 
The PGM-FI system on this model is a sequential multiport fuel injection system. 

* Disconnecting the CLOCK RADIO fuse also cancels the radio anti-theft code, preset stations and the clock setting. Get the 
customer's code number and make note of the radio presets before removing the fuse so you can reset them. 


Electrical Troubleshooting 
Troubleshooting Flowchart 


Self-diagnosis | D4 | indicator | Possible Cause 
light blinks once. 


* Disconnected lock-up control 
solenoid valve A connector 


Disconnect the 26 P connec- * Short or open in lock-up con- 
tor from the TCM. trol solenoid valve A wire 
* Faulty lock-up control solenoid NOTE: View from terminal side. 
valve A 


Turn the ignition switch ON. 


Measure the voltage between 9 Voltage? 
the A6 (RED/WHT) and A25 BRN/BLK ——RED/WHT 
(BLK/RED) or A26 (BRN/BLK) BLK/RED Ф 12-24 07 
terminals. 
| YES Repair short to power source 
< Is there voltage? -:- іп RED/WHT wire between 
the A6 terminal and the lock- 
NO up control solenoid valve A. 


Turn the ignition switch OFF. 


Measure the resistance be- 
tween the A6 (RED/WHT) and 
A25 (BLK/RED) or A26 (BRN/ 
BLK) terminals. 


Check for loose TCM connec- 
tors. Н necessary, substitute 
a known-good solenoid valve 
assembly or TCM and 
recheck. 


Is the resistance 12-24 0? 


NO 


Diconnect the 2P connector 
from the lock-up control sole- 
noid valve assembly. 


Check for continuity between 
the A6 (RED/WHT) and A25 
(BLK/RED) or A26 (BRN/BLK) 
terminals. 


YES Repair short to ground in RED 
Is there continuity? 2— МУНТ wire between the Аб 
terminal and the lock-up con- 

NO trol solenoid valve A. 


Measure the resistance of the 
solenoid at the 2P connector 
(14-62). 


YES Check for open in RED/WHT 
1 the resistance 12-24 © ? ра wire between the А6 terminal 

and the lock-up control sole- 
NO noid valve A. 


Replace the lock-up control 
solenoid valve assembly. 


14-38 


Self-diagnosis | D4 | indicator 
light blinks twice. 


* Disconnected lock-up control 
solenoid valve B connector 
Disconnect the 26 P connec- * Short or open in lock-up con- 
tor from the TCM. trol solenoid valve B wire 
Faulty lock-up control solenoid NOTE: View from terminal side. 
valve B 


Turn the ignition switch ON. 


Measure the voltage between 


12-24 0? 
the А4 (WHT/BLK) and А25 Bl 


LK © WHT/BLK 
(BLK/RED) or A26 (BRN/BLK) © Voltage? 
terminals. BLK/RED 


I Repair short to power source 
< ls there voltage? - In WHT/BLK wire between 
the A4 terminal and the lock- 

NO up control solenoid vaive B. 


Turn the ignition switch OFF. 


fee НЕСИЕЛЕРІ 


Measure the resistance be- 
tween the A4 (WHT/BLK) and 
A25 (BLK/RED) or A26 (BRN/ 
BLK) terminals. 


Check for loose TCM connec- 
ts the resistance 12-24 0? tors. If necessary, substitute 


а known-good solenoid valve 
assembly or TCM and 
recheck. 


Disconnect the 2P connector 
from the lock-up control sole- 
noid valve assembly. 


Check for continuity between 
the A4 (WHT/BLK) and A25 
(BLK/RED) or A26 (BRN/BLK) 
terminals. 


YES Repair short to ground in 
‹ Is there соту? ——] WHT/BLK wire between the 
A4 terminal and the lock-up 


NO control solenoid valve B. 


Measure the resistance of the 
solenoid at the 2P connector 
(14-62). 


YES Check for open in WHT/BLK 
< is the resistance 12—24 0? у wire between the А4 terminal 


and the lock-up contro! sole- 
NO noid valve B. 


Replace the lock-up control 
solenoid valve assembly. 


{cont'd} 


Self-diagnosis | 04 | indicator 
light blinks three times. 


Turn the ignition switch ON. 


Check whether the Malfunc- 
tion Indicator Lamp (MIL) 
blinks (see section 11). 


Is the MIL blinking? 


Turn the ignition switch OFF. 


Disconnect the 26P and 22P 
connectors from the TCM. 
Connect the Test Harness 
"А" and "D" connectors to 
the wire harness only, not to 
the TCM (14-35). 


= 


Turn the ignition switch ON. 


Measure the voltage between 
the D18 and А25/А26 termi- 
nals. 


ls the voltage 4.75— 5.25 V? 


YES 


Turn the ignition switch OFF. 


Connect the Test Harness 
“А” and "D' connectors to 
the TCM. 


Turn the ignition switch ON. 
Ll 


Measure the voitage between 
the D7 and А25/А26 terminals. 


YES 
Repair the PGM-FI System 
{see section 11). 
NO 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 


Possible Cause 


* Disconnected throttle position 
(TP) sensor connector 


* Short or open in TP sensor 
wire 
* Faulty TP sensor 


00000000000 
00000000900 
A26 018 


i] 
4.75-5.25 V? 


Repair open or short In LT 
GRN/BLK wire between the 
D 18 terminal and the ECM. 


Approx. 0.5V? 


07 


4j 00000000000 
090000000000 


< Is the voltage approx. 0.5 V? 


YES 


Check for loose TCM соппес- 
tors. If necessary, substitute 


а known-good TCM and 


Repair open or short in RED/ 
BLK wire between the D7 
terminal and the TP sensor. 


Self-diagnosis | D4 | Indicator Possible Cause 
light blinks four times. 


* Disconnected vehicle speed 
sensor (VSS) conector 

* Short or open in VSS wire 

* Faulty VSS 


NO 
Does the speedometer Refer to Section 23 for vehi- 
operate? cle speed sensor (VSS) test. 


YES 


Raise the car. 


A WARNING 


е Make sure Ёз, jacks, and safety stands are placed properly 
Shift transmission to (see section 1). 

position. * Set the parking brake securely and block the rear wheels. 

* Jack up the front of the car and support with safety stands. 


Disconnect the 26P and 22P 
connectors from the TCM. 


Connect the Test Harness 0—12V? 

"A" and "D" connectors to ---%----- 

the wire harness only, not to A25 рэ 

the TCM (14-35). 0000000000006 [2 04 00006000000 
= (ағатын ооооооооооооо | 0009]90099881 00000000000 


Turn the ignition switch ON. 


Rotate the front wheel and 
check for voltage between the 
DQ and А25/А26 terminals. 
Block the other wheel so it 
does not turn. 


minal and the VSS. If wire is 
OK, check the VSS (see 
YES section 23). 


appear alternately? 


NO Check for short or open in 
( Does the voltage 0— 12 V ү ORN wire between the D9 ter- 


Check for loose TCM connec- 
tors. If necessary, substitute 
8 known-good TCM and 
recheck. 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 


Self-diagnosis Гы] indicator Possible Cause 
light blinks five times. 


а) ла Roane аа 
switch wire 
Turn the ignition switch ON. * Faulty A/T gear position 
| switch 


Observe the A/T gear position 
indicator, and select each posi- NOTE: 

tion separately. Code 5 is caused when the 
TCM receives two gear posi- 
tion inputs at the same time. 


YES 
Do any indicators fail to See A/T gear position indi- 
light when shifted through cator inspection (see section 
all positions? 23). 


NO 


Turn the ignition switch OFF. 


ў 


Connect the Test Harness 
between the TCM and connec- 
tors (14-35). 


елшш 


Turn the ignition switch ON. 


r&y Battery voltage? 
A21 A25 
А 0008000000000 OG 90000000000 
position. 
А26 
Measure the voltage between 
the A21 and A25/A26 termi- 
nals. 
NO Check for short in GRN/RED wire between the A21 terminal and 
< ls there battery voltage? 2—— —-—] the A/T gear position switch or A/T gear position indicator. If wire 
is OK, check for loose TCM connectors. If necessary, substitute a 
YES known-good TCM and recheck. 
ift to other than [а] апа 
position. 
SS ay rOn Battery voltage? 
A19 A25 
Measure the voltage between ооооооооооооо 00000000000 
the A19 and А25/А26 termi- 0000000000000 [© 90000000000 
nals: A26 
NO Check for short іп LT GRN wire between the A19 terminal and the 
< Is there battery voltage? - A/T gear position indicator or а short In GRN/WHT or GRN wires 
between the A/T gear position indicator and the A/T gear position 
YES switch. If wire is OK, check for loose TCM connectors. If necessary, 


substitute a known-good TCM and recheck. 


To page 14-43 


14-42 


From page 14-42 


Shift to other than | D4 
position. 


Battery voltage? 


909000001 600000] 00000000000 
ооососсаофовбезосі 00000000000 


A17 А25 
0000000000000 
0000000000000 

A26 


NO Check for short in GRN/BLK wire between the A17 terminal and the 
< Is there battery voltage? $— A/T gear position switch. If wire is OK, check for loose ТСМ connec- 
tors. If necessary, substitute a known-good TCM and recheck. 


Measure the voltage between 
the A17 and А25/А26 termi- 
nals. 


YES 

Shift to other than | Оз г--%-1 Battery voltage? 

position. А15 А25 
ооооо00000006ұооо09099ұовооаво(ооооооооооо 
0000000000000 90006000 ооооосі 00000000000 

Measure the voltage between А26 

the A15 and А25/А26 termi- 

nals. 

NO | Check for short in GRN/BLU wire between the A15 terminal and the 
A/T gear position switch or A/T gear position indicator. If wire is OK, 


check for loose TCM connectors. If necessary, substitute a known- 
good TCM and recheck. 


YES 


Shift to other than [2] 
position. 
rV Battery voltage? 

А13 А25 
Measure the voltage between 2000000000000 FAOGOO 800 F 0000420] 00000000000 
tthe A13 and А25/А26 termi- 0000000000000 f066600004696909] 00000000000 
nals. 

A26 


NO Check for short in GRN/YEL wire between the A13 terminal and the 
С Is there battery voltage? >- A/T gear position switch or A/T gear position indicator. If wire із OK, 
check for loose TCM connectors. If necessary, substitute a known- 


YES good TCM and recheck. 
Shift to other than | 1 OS 
АП А25 Battery voltage? 


position. 


ооооооооооооо 
0000000000000 


Measure the voltage between 
the А11 and A25/A26 termi- 
nals. 


A26 


NO Check for short in LT GRN/WHT wire between the A11 terminal and 
< Is there battery voltage? >H the A/T gear position switch or A/T gear position indicator. If wire is 
OK, check for loose TCM connectors. If necessary, substitute a 

YES known-good TCM and recheck. 


Check for loose ТСМ connec- 
tors. If necessary, substitute 
а known-good TCM and 
recheck. 


lcont'd) 


14-43 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) —————————— —————————————— 


Self-diagnosis | D4 | indicator Possible Cause 
light blinks six times. 


* Disconnected A/T gear posi- 
tion switch connector 


* Open in A/T gear position 


Connect the Test Harness switch wire 
between the TCM and connec- * Faulty A/T gear position 
tors (14-36). switch 


Turn the ignition switch ON. 


Shift to] R | position. 


Voltage? 
гл, 
А21 А25 


0000000000000 
0000000000000 


A26 


Measure the voltage between 
the A21 and А25/А26 termi 
nals. 


ооооооооооо 
00000000000 


Repair open in GRN/RED wire 
Is there voltage? between the A21 terminal 

and the AT gear position 
NO switch. 


Shift to [N] or[P] position. Voltage? 
A19 A25 
000000000000 00000000000 
000000000000 Goo 00000000000 


Measure the voltage between 


the A19 and A25/A26 termi- A26 
nals. 
YES Repair open іп LT GRN wire 
% ts there voltage? between the A19 terminal 
and the A/T gear position 
NO indicator. 


To page 14-45 


14-44 


From page 14-44 


Shift КЕЛ Position. 
| 


Measure the voltage between 


Voltage? 


г %- 
А17 А25 


the А17 and A26/A26 termi- 0000000000000 2 j 00000000000 
nals. 0000000000000 Ci 900 00000000000 
A26 
Is there voltage? 
NO 


Shift to position. Voltage? 
| A15 А 


25 
Measure the voltage between 


0000000000006 [IGOA 
the A15 and A25/A26 termi- ооооооооооооо оғ 


nes: A26 
А15 terminal and the A/T gear position 


switch. 
NO 
Voltage? 
Shift to [2] position. 79 ds 


0000000000006 [© 910600200] 00000000000 
ooooooooooooo[$G00G0360001060990660] 00000000000 


Repair open in GRN/BLK wire between the 
A17 terminal and the A/T gear position 
switch. 


} 00000000000 
| 00000000000 


Repair open in GRN/BLU wire between the 


Measure the voltage between 
the A13 and А2Б/А26 termi 
nals. 


Repair open in GRN/YEL wire between the 
A13 terminal and the A/T gear position 
switch. 


NO 
Voltage? 
A25 ей 


оооообооооооо 30001 00000000000 
ooooooooooooofdoo00000]9900 ооооооооооо 


Measure the voltage between A26 
the А11 and A25/A26 termi- 


nals. 
Repair open in LT GRN/WHT wire 


< Is there voltage? between the A11 terminal and the A/T 


gear position switch. 
NO 


Check for loose TCM connec- 
tors. If necessary, substitute 
а known-good TCM and 
recheck. 


Shift to [1] position. 


— 


(сопа) 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd ———————————————————————— 


Self-diagnosis | Da | indicator Possible Cause 
light blinks seven times. 


* Disconnected shift control 
solenoid valve A connector 


Disconnect the 26P connector * Short or open in shift control 
from the TCM. solenoid valve A wire 
* Faulty shift control solenoid 
valve A 
Turn the ignition switch ON. BRN/BLK 12-24 Q? 
BLK/RED loe. BLU/YEL 


[o] 
Measure the voltage between Voltage? 


the A5 (BLU/YEL) and A25 
(BLK/RED) or A26 (BRN/BLK) 


terminals. 
YES Repair short to power source 
< Is there voltage? -- іп BLU/YEL wire between the 
AB terminal and the shift con- NOTE: View from terminal side. 
NO trol solenoid valve A. 


Turn the ignition switch OFF. 


Meaure the resistance be- 
tween the А5 (BLU/YEL) and 
A25 (BLK/RED) or A26 (BRN/ 
BLK) terminals. 


Check for loose TCM connec- 
tors. If necessary, substitute 
8 known-good solenoid valve 
assembly or TCM and 
recheck. 


Is the resistance 12—24 0? 


Disconnect the 3P connector 
from the shift control solenoid 
valve assembly. 

E 


Check for continuity between 
the A5 (BLU/YEL) and A25 
(BLK/RED) or A26 (BRN/BLK) 
terminals. 


YES Repair short to ground in BLU 
< Is there continuity? > ТҮНІ. wire between the А5 ter- 
minal and the shift control 


NO solenoid valve A. 


Measure the resistance of the 
solenoid at the 3P connector 
(14-63). 


YES Check for open in BLU/YEL 
4 Is the resistance 12—24 Q? у wire between the А5 terminal 

and the shift control solenoid 
NO valve A. 


Replace the shift control 
solenoid valve assembly. 


14-46 


Self-diagnosis | D4 | Indicator 
light blinks eight times. 


Disconnect the 26P connector 
from the TCM. 


Turn the ignition switch ON. 


i 


Measure the voltage between 
the A3 (GRN/YEL) and A25 
(BLK/RED) or A26 (BRN/BLK) 
terminals. 


* Disconnected shift control 
* Short or open in shift control 


* Faulty shift control solenoid 


solenoid valve B connector 


solenoid valve B wire 


valve B 


Voltage? 


< Is there voltage? 


YES 


NO 


Repair short to power source 
in GRN/YEL wire between the 
A3 terminal and shift contro! 
solenold valve B. 


Turn the ignition switch OFF. 


Measure the resistance be- 
tween the A3 (GRN/YEL) and 
А25 (BLK/RED! or А26 (ВАМ 
BLK) terminals. 


Is the resistance 12-24 Q? 


NO 
Disconnect the 3P connector 


from the shift control solenoid 
valve assembly. 


Check for loose TCM connec- 
tors. If necessary, substitute 
а known-good solenoid valve 
assembly or TCM and 
recheck. 


Check for continuity between 
the АЗ (GRN/YEL) and A25 
(BLK/RED) or A26 (BRN/BLK) 
terminals. 


< Is there continuity? 


YES 


>-- 


NO 


Repair short to ground In GRN 
ТҮЕІ. wire between the АЗ ter- 
minal and the shift control 
solenoid valve B. 


Measure the resistance of the 
Solenoid at the 3P connector 
(14-63). 


YES 


< 15 the resistance 12-24 Q? 


ра 


NO 


Check for open in GRN/YEL 
wire between the АЗ terminai 
and the shift control solenoid 
valve B. 


Replace the shift control 
solenoid valve assembly. 


NOTE: View from terminal side. 


BRN/BLK 12-24 0? 
suunto 19 — GRN/YEL 


{cont’d) 


14-47 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd ——_£_ 777” 


Self-diagnosis | D4 | Indicator Possible Cause 
light blinks nine times. 

“ Loose or faulty connection 
between the TCM and car har- 
ness. 


* Disconnected countershaft 
speed sensor connector 
Short or open in the counter- 
shaft speed sensor wire 

* Faulty countershaft speed sen- 
sor 


NO 


1s the countershaft speed 
sensor installed properly? Reinstall and recheck. 


YES 


Disconnect the 2P connector 
from the countershaft speed 
sensor connector. 


Measure the resistance of the 
countershaft speed sensor. 


ls the resistance 


400—600 Q? Replace the countershaft 
(at 70°F, 20°C} speed sensor. 
YES 
p Continuity? 


Disconnect the 22P connector 
from the TCM. Connect the 
Test Harness “D” connector 
to the wire harness only, not 
to the TCM (14-36). 


015 017 


090000000000 
000000000090 


0000000000000 
0000000000000 


Check for continuity between 
body ground and D17 terminal 
and 015 terminal individually. 


YES Repair short іп BLU/GRN or 
< Is there continuity? > BLU/YEL wire between D17 
and D15 terminais and the 


NO countershaft speed sensor. 


Reconnect the countershaft 
speed sensor connector. 


14-48 


From page 14-48 


400—600 2? 


D15 D17 


©0000000000 
ооооооооооо 


ооооооооооооо)фоооообоо ооо 
оооосооооооооофовооообо ооо: 


Measure the resistance be- 
tween D17 and D15 termi 


Repair loose terminal or open 
in BLU/GRN or BLU/YEL wire 
between D17 and D15 termi- 
nals and the countershaft 
speed sensor. 


Is the resistance 
400--600 Q? 
{at 70°F, 20°C) 


Check for loose TCM connec- 
tor. Н necessary, substitute a 
known-good TCM and 
recheck. 


Ícont'd) 


14-49 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd ————— 7 Т 


Self-diagnosis | D4 | indicator 


fight blinks ten times. 


Turn the ignition switch ON. 


Check whether the Maifunc- 
tion Indicator Lamp (MIL) 
blinks (see section 11). 


|а 


Possible Cause 


* Disconnected engine coolant 
temperature (ECT) sensor 
connector 

* Short or open in the ECT 
sensor wire 

* Faulty ECT sensor 


YES 
< Is the MIL blinking? >H 


NO 


Turn the ignition swith OFF. 


Disconnect the 26P and 22P 
connectors from the TCM. 
Connect the Test Harness 
“A” and "D" connectors to 
the wire harness only, not to 
the TCM(14-35). 


те ш сес ч 


Turn the ignition switch ON. 


a= 12-2 22272 


Measure the voltage between 
the D18 and A25/A26 termi- 
nals. 


Repair the PGM-FI System 
(see section 11}. 


А25 


Is the voltage 4.75—5.25 V? 


YES 


Turn the ignition switch OFF. 


Connect the Test Harness 
“A” and “D” connectors to 
the TCM. 


Start the engine and warm it 
up to normal operating temper- 
ature (the radiator fan comes 
on). 


Measure the voltage between 
the D5 and A25/A26 terminals. 


Repair open or short in LT 
GRN/BLK wire between the D 
18 terminal and the ECM. 


A26 


Is the voltage less than 1V? 


YES 


Check for loose TCM connec- 
tors. If necessary, substitute 
| & known-good TCM and 


NO 


Repair open or short in YEL/ 
BLU wire between the D5 ter- 
mina! and the ECT sensor. 


4.75—5.25 V? 


Less than 1V? 


Self-diagnosis | De | indicator 
light blinks eleven times. 


+ Disconnected ignition coil 
connector 
---- - Short or open in ignition coil 
Disconnect the 26P connector wire 
from the TCM. * Faulty ignition coil 


BRN/BLK Battery voltage? 
Turn the ignition switch ON. uel: BLU 


= 


Measure the voltage between 
the AQ (BLU) and A25 (BLK/ 
RED) ог A26 (BRN/BLK) 
terminais. 


EXE oe NOTE: View from terminal side. 
NO 
< Is there battery voltage? —— Repair open or short In BLU 


wire between the A9 terminal 
| YES and the ignition coll. 


Check for loose TCM con- 
nectors. If necessary, substi- 
tute a known-good TCM and 
recheck. 


(cont'd) 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 


Possible Cause 


Seif-disgnosis | Da | indicator 
light bünks fourteen times. 


* Short or open in FAS (ORN/ 
RED) wire 
* Trouble in ECM 


Is the Malfunction Indicator YES Repair the PGM-FI System 
Lamp (MIL) on ? (see section 11). 


[No 


Start the engine and warm it 
up to norma! operating 
temperature (the radiator fan 
comes on). 


= 


Shift to [Р ] position. 


A WARNING 


е Make sure lifts, jacks and safety stands are 
placed properly, and hoist brackets are 
attached to the correct position on the engine 
(see section 1). 

e While testing, be careful of the rotating front 
wheels. 


Approx.5 V? 


" 
A25 
Turn the ignition switch OFF. 


оооооооооооо 
оооооооооооо 
А26 


Connect the Test Harness 
between the TCM and connec- 
tors (14-35). 


— 


‘urn the ignition switch ON 
and wait for at least two 
seconds. 


NEN Кален 


Measure the voltage between 
the 016 (+) and А25/А26 (—) 
terminals. 


Check for loose TCM con- 
nectors. If necessary, substi- 


YES 
18 there approx. БУ? 
tute a known-good TCM and 


NO recheck. 


Turn the ignition switch OFF. 


aes) 


Disconnect the Test Harness 
from the TCM. 

Leave connected to car 
harness. 


Turn the ignition switch ON. 


To page 14-53 


—% 


ООООООООООО 
ООООООООООО 


D16 


From page 14-52 


Measure the voltage between 
the D16(*) and A25/A26(—) 


terminals. 


< 


ls there approx. 5V? 


ШЕ 


Disconnect the 26Р connector 
from the ECM. 


T—— 


Check for continuity between 
the D16 and A25/A26 
terminals of the Test Harness. 


< 


Is there continuity? 


NO 


Check for continuity on the 
ORN/RED wire between the D 
16 terminal on the TCM and 
the A18 terminal on the ECM. 


Check for ioose TCM con- 
nectors. if necessary, substi- 
tute a known-good TCM and 
recheck. 


Repair short in ORN/RED 
(FAS) wire between TCM 
and ECM. 


[ 


Is there continuity? 


Check for loose TCM con- 
nectors. If necessary, substi- 
tute a known-good TCM and 
recheck. 


Repair short іп ORN/RED 
(FAS) wire between TCM and 
ECM. 


(cont‘d) 


Electrical Troubleshooting 
Troubleshooting Flowchart (сой Й----------- _ 


- МОТЕ: 
Self-diagnosis ЕЛІ indicator Possible Cause А code 15 on the TCM doesn't always mean there's an 
light blinks fifteen times. electrical problem in the mainshaft or countershaft 
* Disconnected mainshaft speed sensor circuit; code 15 may also indicate a 
speed sensor connector mechanical problem in the transmission. 
+ Short or open in mainshaft 
speed sensor wire 
* Faulty mainshaft speed 
sensor 
Are the mainshaft and\ NO 
countershaft speed sensors Reinstall and recheck. 
installed properly? 
YES 


Disconnect the 2P connector 
from the mainshaft speed 
sensor. 


| 


Measure the resistance of the 
mainshaft speed sensor. 


- 


Is the resistance 400— Replace the mainshaft speed 


600 Q ? (at 70°F, 20°C) sensor. 


YES 


Disconnect the 22P connector 
from the TCM. 
Connect the Test Harness Continuity? 


"D' connector to the wire 
0000000000000 
0000000000000 


harness only, not to the TCM 019 


(14-35). Hoooooooooóo 
| 00000000000 
D12 


Check the continuity between 
D19 and D12 terminals and Continuity? 
body ground. т - 


YES Repair short in ORN/BLU or 
< Is there countinuity? — WHT/BLU wires between D 
19 and D12 terminals and the 
NO mainshaft speed sensor. 


Reconnect the 2P connector 
to the mainshaft speed sensor. 


To page 14-55 


14-54 


From page 14-54 


Measure the resistance 
between D19 and D12 
terminals. 


L 


Is the resistance 400— 
600 Q ? (ат 70°F, 20°C) 


YES 


Run Electrical Trouble- 
shooting for code 9. 

Check for loose TCM con- 
nector. If necessary, substi- 
tute a known-good TCM and 
recheck. 


Check for continuity between 
D19 terminai and the 
mainshaft speed sensor. 


| 


< 


NO 
Is there continuity? У 


[ves 


00000000000 
91 ооооооооооо 


400-600 0? 


Repair open іп ORN/BLU wire 
between D19 terminal and 
the mainshaft speed sensor. 


Check for continuity between 
012 terminal and the 
mainshaft speed sensor. 


| 


Is there continuity? 


Check for loose TCM con- 
nectors. if necessary, substi- 
tute à known-good TCM and 
recheck. 


Repair open in WHT/BLU wire 
between D12 terminal and 
the mainshaft speed sensor. 


(cont’d) 


Electrical Troubleshooting 
Troubleshooting Flowchart (соп”)-------- 777 


Da | Indicator light does not 
come on with the ignition 
switch ON. (It should come on 
for about 2 seconds.) 


YES 
Is the service check connector Disconnect the jumper wire 
jumped? and recheck. 
NO 
Shift to] Da | position. 
YES Check for loose TCM connec- 
Does the | Оз | indicator light tors. if necessary, substitute 
come on? a known-good TCM and 
recheck. 
NO 
Turn the ignition switch OFF. 
—31L 
Disconnect the 26P connector 
from the TCM. 
Connect the Test Harness A25 
"A" connector to the wire POO 
0000000000006 [9999009015 
harness only, not to the TCM 6000000000000 ёф s 
(14-35). 
fd Continuity? А26 
= ф Continuity? 
Check for continuity between Р 
the A25 terminal and body 
ground and A26 and body 
ground. 
NO Repair open BLK/RED or BRN/ 
‹ Is there continuity? \—— BLK wires between A25 or A 
26 terminals and 6101. 
YES 
Turn the ignition switch ON. Battery voltage? 
A23 A25 
Measure the voltage between 0000000009 
the A23 or A24 and A25 or A A24 A26 
26 terminals. Battery voltage? 
NO Repair open or short in BLK/ 
Is there battery voltage? YEL wire between the A23 
and/or А24 terminals and 
YES under-hood fuse/relay box. 
Turn the ignition switch OFF. 


To page 14-57 


14-56 


[858996] 00000000000 
SO 9001 00000000000 


00000000000 
00000000000 


From page 14-56 


Connect the Test Harness 
"A" connector to the TCM. 


ооооооооооооо ооооооооооо 
Turn the ignition switch ОМ. 

Be sure that voltage is 
available for 2 seconds 
between the А8 terminal and 


A25/A26 terminal. 


YES Check for open or short in 
e Is there voltage? > GRN/ORN wire between the 
А8 terminal and the gauge 

NO assembly. 


Turn the ignition switch OFF. 


Disconnect the Test Harness 
"A" connector from the TCM. 


Check for continuity between 
the A8 terminal and the GRN/ 
ORN wire at the gauge 
assembly. 


NO Repair open in GRN/ORN wire 
( Is there continuity? 0—4 between the АЗ terminal and 
the gauge assembly. 


YES 


Check for loose TCM connec- 
tors. 

Check the A/T gear position 
switch. H necessary, substi- 
tute a known-good TCM and 
recheck. 


{cont’d) 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) ————— _)dsdsitlrt 


D4 | indicator light Is оп 
steady (not blinking} 
whenever the ignition switch 
is ON. 


Turn the ignition switch OFF. 


| 


Disconnect the 26Р connector 
from the TCM. 

Connect the Test Harness 
“А” connector to the wire 
harness only, not to the TCM. 
(14-35). 


Turn the ignition switch ON. 


Measure the voltage between 
the А8 terminal and body 
ground. 


YES 
ls there voltage? Replace the TCM. 
NO 


Connect the Test Harness 
“А” connector to the TCM. 


6000000000000 


00000000000 
00000000000 


L ооодооооооооо 

Measure the voltage between АВ 

the GRN/ORN wire at the 

gauge assembly and to body Voltage? 

ground. = 

NO 
4 Is there voltage? - Replace faulty A/T gear posi- 
tion indicator. 
YES 


Repair short to power source 
on GRN/ORN wire between A 
8 terminal and gauge assem- 
bly. 


14-58 


Inspection of the A/C signal. 


+ Lock-up clutch does not have 
24. duty operation (ОМ © OFF}. 
Start the engine. + Lock-up clutch does not 
engage. 


Turn the blower switch ON. 


Push the A/C switch ON. 


NO 


Does A/C compressor clutch See Air Conditioning inspection 
engage? (see section 22). 


YES 


Stop the engine. 


NOTE: View from terminal side. 


Disconnect the 26P connector 
from the TCM. 


BLK/RED 
BRN/BLK 


Start the engine. 


ee е 


Measure the voltage between 
the A22 (RED/BLU) and A25 
(BLK/RED) or A26 (BRN/BLK} Battery voltage? 
terminals. (A/C compressor 
OFF) 


Repair open in RED/BLU wire 
Is there battery voltage? between the A22 terminal and 
А/С compressor clutch relay. 


* AIC signal is ОК. 

* Check for loose ТСМ con- 
nectors. If necessary, sub- 
stitute a known-good TCM 
and recheck. 

* Inspect the air conditioning 
(see section 22). 


(cont'd) 


Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 


Inspection of the brake Symptom 
switch signal. 


Shift lever cannot be moved 
from ІРІ position with the 
brake pedal depressed. 


Check that the brake lights 
come on with the brake pedal 
depressed. 


NO 


< Are brake lights ON? >——| Repair faulty brake switch 
YES circuits. 


Disconnect the 26P and 22P 
connectors from the TCM. 
Connect the Test Harness 
“A” and “D” connectors to 
the wire harness only, not to 
the TCM (14-35). 


Measure the voltage between 


000000000000 00000000000 
оооооооооооо ооооооооооо 
the 02 and A25/A26 terminals 


with the brake pedal Battery voltage? 
depressed. 


Repair open in GRN/WHT 
Is there battery voltage? wire between the D2 terminal 
and brake switch. 


+ Brake switch signal OK. 

+ Check for loose TCM con- 
nectors. If necessary, sub- 
stitute a known-good TCM 
and recheck. 

+ Inspect the brake switch 
circult (see section 23). 


14-60 


Mainshaft/Countershaft КОО; 
Speed Sensors 


Replacement 


1. Remove the 6 mm bolt from the transmission housing 
and remove the mainshaft and countershaft speed 
sensors. 


COUNTERSHAFT 6x 1.0 mm 
SPEED SENSOR 12 Nm (1.2 kgm , 9. bb-ft) 


O-RINGS 
Replace. 6 x 1.0 mm 
12 №т (1.2 kg-m, 9 Ib-ft) 


MAINSHAFT SPEED SENSOR 


2. Replace the O-rings with a new one before reassem- 


bling the mainshaft and countershaft speed sensors. 


14-61 


Lock-up Control Solenoid Valve A/B 
Replacement 


Test 


NOTE: 
Lock-up control solenoid valves A and B must Бе removed/ 
replaced as an assembly. 


1. Disconnect the connector from the lock-up control 
solenoid valve A/B. 


Measure the resistance between the No. 1 terminal 
(solenoid valve. А) of the lock-up control solenoid 
valve connector and body ground, and between the 
Мо. 2 terminal (solenoid valve В) and body ground. 


STANDARD: 12-240 
View from 
terminal side. 


LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


Replace the lock-up control solenoid valve assembly if 
the resistance is out of specification. 


If the resistance is within the standard, connect the 
No. 1 terminal of the lock-up control solenoid valve 
connector to the battery positive terminal. A clicking 
sound should be heard. Connect the No. 2 terminal to 
the battery positive terminal. A clicking sound should 
be heard. Replace the lock-up control solenoid valve 
assembly if no clicking sound is heard. 


14-62 


Remove the mounting bolts and lock-up control 
solenoid valve assembly. 


NOTE: 
Be sure to remove or replace the lock-up control 
solenoid valves A and B as an assembly. 


Check the lock-up control solenoid valve oil passages 
for dust or dirt, and replace as an assembly, if 
necessary. 


LOCK-UP CONTROL 6x 1.0 mm 
SOLENOID VALVE 12 Nem (1.2 кот, 9 Ib-ft) 
ASSEMBLY 


Clean the mounting surface 
and oil passages. 


FILTER/GASKET 
Replace. 


Clean the mounting surface and oil passages of the 
lock-up control solenoid valve assembly, and install a 
new filter/gasket. 


Check the connector for rust, dirt or oil, and recon- 
nect it securely. 


Shift Control Solenoid Valve A/B 
Test 


NOTE: 
Shift control solenoid valves A and B must be removed/ 
replaced as an assembly. 


1. 


Disconnect the connector from the shift control 
solenoid valve A/B. 


Measure the resistance between the No. 1 terminal 
(solenoid valve A) of the shift control solenoid valve 
connector and body ground, and between the No. 2 
terminal (solenoid valve B) and body ground. 


STANDARD: 12-240 


View from 
terminal side. 


SHIFT CONTROL 
SOLENOID VALVE 
ASSEMBLY 


Replace the shift control solenoid valve assembly if 
the resistance is out of specification. 


If the resistance is within the standard, connect the 
No. 1 terminal of the shift control solenoid valve 
connector to the battery positive terminal. A clicking 
sound should be heard. Connect the No. 2 terminal to 
the battery positive terminal. A clicking sound should 
be heard. Replace the shift control solenoid valve 
assembly if no clicking sound is heard. 


Replacement 


Remove the mounting bolts and shift control solenoid 
valve assembly. 


NOTE: 
Be sure to remove or replace the shift control solenoid 
valves A and B as an assembly. 


Check the shift control solenoid valve oil passages for 
dust or dirt, and replace as an assembly, if necessary. 


6x 1.0mm 
12 Nem (1.2 kgm , 9 Ib-ft) 


Clean the mounting surface 
and oil passages. 


FILTER/GASKET 


Replace. SHIFT CONTROL 


SOLENOID VALVE 
ASSEMBLY 


Clean the mounting surface and oil passages of the 
Shift control solenoid valve assembly, and install a new 
filter/gasket. 


Check the connector for rust, dirt or oil, and recon- 
nect it securely. 


Symptom-to-Component Chart 


Hydraulic System 
Check these items on the Check these items on the 
SYMPTOM PROBABLE CAUSE List NOTES List 

Engine runs, but.car does not move in any gear. 1,6,7, 16 K,L,R, S J 
Car moves in “А” and "2" , but not in “Әз”, "Da" or "1" | 8, 29, 44, 48 C,MO 
position. 
Car moves in “Әз”, "Da" , “1” , “R” , but not in "2" | 9, 30, 49 CL 

|. position. 
Car moves in “Әз”, “ба”, "2" , "1" , but not in “В” | 1, 11, 22, 34, 38, 39, 40 со 
position. 
Car moves in “М” position. 1,8,9, 10, 11, 46, 47 | C,D 
Excessive idle vibration. 5,17 B,K,L 
Slips in all gears. 6, 7, 16 C,L, 
No engine braking in “1” position. 12 CDL 
Slips in 1st gear. 8, 29, 44, 48 C,NO 
Slips in 2nd gear. 9, 20, 23, 30, 49 C,L 
Slips in 3rd gear. 10, 21, 23, 31, 49 CL 
Slips in 4th gear. 11, 23, 32, 44 C,L,N 
Slips in reverse gear. 11, 32, 34, 44 C,N 
Flares on 1— 2 upshift. 3, 15, 23 E,L, V 224 
Flares оп 2--3 upshift. 3, 15, 23, 24, 49 E,L, V 
Flares on 3— 4 upshift. 3, 15, 23, 25, 49 E,L, N, V 
No upshift; transmission stays in 1st gear. 14, 19, 23 GL 
No downshift to 1st gear. 12,19 GL 
Late upshift. 14 LV 
Erratic shifting. 14, 26 V 
Harsh shift (up and down shifting). 4, 15, 23, 24, 25, 26, 27,47 | А, Е, HILL, V 
Harsh shift (1 — 2). 9, 15, 23 C,D,E,V 
Harsh shift (2— 3). 10, 15, 23, 24 C, О, Е, H, L, V 
Harsh shift (3—4). 11, 15, 23, 25 C, D, E, LL, V 
Harsh kick-down shifts. 15, 23, 26, 27, 28 EL, V,Q 
Harsh kick-down shift (2— 1). 48 (9) 
Harsh downshift at closed throttle. 2, 15, 23 E,T 

[Harsh shift when manually shifting to "1" position. — n^ |32211 
Ахіе(ѕ) slips out of transmission on turns. 43, 50 L,P,Q 
Axle(s) stuck in transmission. 43 а 
Ratcheting noise when shifting into “R” position. 6, 7, 38, 39,40 KL, 
Loud popping noise when taking off іп “R” position. 38, 39, 40 „а 
Ratcheting noise when shifting from “R” to "P" position or | 38, 39, 40, 45 о 
from “R” to “N” position. 
Noise from transmission in all selector lever positions. 6,17 K,L,Q 
Noise from transmission only when wheels are rolling. 39, 42 LO 
Gear whine, rpm related (pitch changes with shifts). 8, 13, 41 КО 
Gear whine, speed related (pitch changes with speed). 38, 42 L,Q 
Transmission will not shift into 4th gear in “D4” position. 1, 21, 28, 32 L 
Lock-up clutch does not lock-up smoothly. 17, 36, 37 L 
Lock-up clutch does not operate properly. 3, 15, 18, 35, 36, 37 ELV 
Transmission has multitude of problems shifting. 43 о 
At disassembly, large particles of metal are found on 
magnet. 
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PROBABLE CAUSE 


Shift cable broken/out of adjustment. 


Throttle cable too short. 
Throttle cable too long. _ 


Wrong type ATF. 
Idle rpm too low/high. 
Oil pump worn or binding. 


Pressure regulator stuck. 


1st clutch defective. 
2nd clutch defective. 
3rd clutch defective. 
4th clutch defective. __| 


1st-hold clutch defective. 


Mainshaft, countershaft, and secondary shaft idler gears worn/damaged. 


Modulator valve stuck. 
Throttle valve B stuck. 

ATF strainer clogged. 
Torque converter defective. 


Torque converter check valve stuck. 


1—2 shift valve stuck. 
2—3 shift valve stuck. 
3—4 shift valve stuck. 


Servo control valve stuck. 


Clutch pressure control (CPC) valve stuck. 


2nd orifice control valve stuck. 
Orifice control valve stuck. 

3— 2 kick-down valve stuck. 
3rd kick-down valve stuck. 

4th exhaust valve stuck. 

1st accumulator defective. 

2nd accumulator defective. 

3rd accumulator defective. 

4th accumulator defective. 
1st-hold accumulator defective. 


Servo valve stuck. 


Lock-up timing valve stuck. 


Lock-up shift valve stuck. 


Lock-up control valve stuck. 
Shift fork bent. 


Reverse gears worn/damaged (3 gears). 


Reverse selector worn. 


gears worn/damaged (2 gears). 
gears worn/damaged (2 gears). 


aling rings/guide worn. 
Axle-inboard joint clip missing. 


(cont'd) 


Symptom-to-Component Chart 
Hydraulic System (cont'd) 


The following symptoms can be caused Check these items on the Items on the 
by improper repair or assembly. PROBABLE CAUSE DUE NOTES List 
TO IMPROPER REPAIR List 
Car creeps in N position. R1,R2 
Car does not move in “Әз” ог “Па” position. R4 
Transmission locks up in “R” position. R3, R12 


Excessive drag in transmission. 
Excessive vibration, rpm related. 
Noise with wheels moving only. 
Main seal pops out. 

Various shifting problems. 

Harsh upshifts. 


PROBABLE CAUSE DUE TO IMPROPER REPAIR 


Improper clutch clearance. 

Improper gear clearance. 

Parking brake lever installed upside down. 
One-way (sprag) clutch installed upside down. 
Reverse selector hub installed upside down. 
Ой pump binding. 

Torque converter not fully seated in oil pump. 
Main seal improperty installed. 

Springs improperly installed. 

Valves improperly installed. 

Ball check valves not installed. 

Shift fork bolt not installed. 


o M м 
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See flushing procedure, page 14-142 and 143. 
Set idle rpm in gear to specified idle speed. If still no good, adjust motor mounts as outlined in engine section 
of service manual. 
е large clutch piston O-ring is broken, inspect the piston groove for rough machining. 
If the clutch pack is seized or is excessively worn, inspect the other clutches for wear, and check the orifice 
control valves and throttle valves for free movement. 
If throttle valve B is stuck, inspect the clutches for wear. 
If the 1— 2 shift valve is stuck closed, the transmission will not upshift. if stuck open, the transmission has no 
1st gear. 
If the 2nd orifice control valve is stuck, inspect the 2nd and 3rd clutch packs for wear. 
If the orifice control valve is stuck, inspect the 3rd and 4th clutch packs for wear. 
If the clutch pressure control valve is stuck closed, the transmission will not shift out of 1st gear. 
Improper alignment or main valve body and torque converter housing may cause oil pump seizure. The 
symptoms are mostly an rpm-related ticking noise or a high-pitched squeak. 
If the ATF strainer is clogged with particles of steel or aluminum, inspect the oil pump and differential pinion 
shaft. If both are OK and no cause for the contamination is found, replace the torque converter. 
If the 1st clutch feedpipe guide in the right side cover is scored by the secondary shaft, inspect the bai 
bearing for excessive movement in the transmission housing. If OK, replace the right side cover as it is dented. 
The O-ring under the guide is probably worn. 
- Replace the mainshaft if the bushing for the 4th feedpipe is loose or damaged. 
If the 4th feedpipe is damaged or out of round, replace it. 
- Replace the countershaft if the bushing for the 1st-hold feedpipe is loose or damaged. 
If the 1st-hold feedpipe is damaged or out of round, replace it. 
* Replace the secondary shaft if the bushing for the 1st feedpipe is loose or damaged. 
If the 1st feedpipe is damaged or out of round, replace it. 
0. A worn or damaged sprag clutch is mostly a result of shifting the transmission in “Оз” or "Da" position while 
the wheels rotate in reverse, such as rocking the car in snow. 
P. Inspect the frame for collision damage. 
Q. 


Inspect for damage or wear: 

1. Reverse selector gear teeth chamfers. 

2. Engagement teeth chamfers of countershaft 4th and reverse gear. 

3. Shift fork for scuff marks in center. 

4. Differential pinion shaft for wear under pinion gears. 

5. Bottom of 1st-hold clutch for swirl marks. 

Replace items 1, 2, З and 4 if worn or damaged. If transmission makes clicking, grinding or whirring noise, also 

replace mainshaft 4th gear and reverse idler gear and countershaft 4th gear in addition to 1, 2, 3 or 4. 

If differential pinion shaft is worn, overhaul differential assembly, and replace ATF strainer, and thoroughly 

clean transmission, flush torque converter, cooler and lines. 

If bottom of 1st-hold clutch is swirled and transmission makes gear noise, replace the countershaft and final 
driven gear. 

R. Be very careful not to damage the torque converter housing when replacing the main ball bearing. You may 

also damage the oil pump when you torque down the main valve body. This will result in oil pump seizure if 

not detected. Use proper tools. 

Install the main seal flush with the torque converter housing. If you push it into the torque converter housing 

until it bottoms out, it will block the oil return passage and result in damage. 

Harsh downshifts when coasting to a stop with zero throttle may be caused by a bent-in throttle valve 

retainer/cam stopper. Throttle cable adjustment may clear this problem. 

Check if servo valve stopper cap is installed. If it was not installed, the check valve may have been pushed 

out by hydraulic pressure causing a leak (internal) affecting all forward gears. 

Throttle cable adjustment is essential for proper operation of the transmission. Not only does it affect the 

shift points if misadjusted, but also the shift quality and lock-up clutch operation. 

A cable adjusted too long will result in throttle pressure being too low for the amount of engine torque input 

into the transmission and may cause clutch slippage. A cable adjusted too short will result in too high throttle 

pressure which may cause harsh shifts, erratic shifts and torque conveter hunting. 


Road Test 


NOTE: 
Warm up the engine to normal operating temperature (the radiator fan comes on). 


1. Apply parking brake and block the wheels. Start the engine, then move the selector lever to Da | position while 
depressing the brake pedal. Depress the accelerator pedal and release it suddenly. Engine should not stall. 

2. Repeat same test in position. 

3. Shift the selector lever to| Ds | position and check that the shift points occur at approximate speeds shown. Also check 
for abnormal noise and clutch slippage. 


NOTE: 
Throttle position sensor voltage represents the throttle opening. 


—1. Connect the Test Harness between the ECM and connector (see section 11). 
—2. Set the digital multimeter to check voltage between D11 (+) terminal and D22 (—) terminal for the throttle 
position sensor. 


CAUTION: 

© Ай SRS electrical wiring harnesses are covered with yellow 
outer Insulation. 

* Before disconnecting the SRS wire harness, install the short 
connector(s) on the airbagís). 

* Replace the entire affected SRS harness assembly if it has 
an open circuit or damaged wiring. 


SRS MAIN HARNESS 


ECM 


DIGITAL MULTIMETER 
К5-АНМ--32-003 


TEST HARNESS 
07LAJ—PT3010A 


011(+ 


00000000000 
000000000090 


022 (—) 


сосоооооооооо јо 
ооосооооосоооо јо 
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Е22А1 Englne: | D4 | Position 


+ Upshift 1st 2nd 2nd 3rd 3rd 4th Lock-up Clutch ON 
Throttle position sensor voltage: mph 13-15 26-28 36-40 14-17 
М down-hill from а stop km/h 21-24 42-45 58—64 23-27 
Throttle position sensor voltage: mph 17-21 37-41 57-63 61--67 
roo EM from a stop km/h 27—34 60—66 92— 101 98— 108 
Fuli-throttle mph 29—34 60—65 88—94 81—86 
Acceleration from a stop km/h 47--55 97--105 142--151 130—138 

+ Downshift Lock-up CutchOFF — 4th3rd 3rd 2nd 2nd 1st 


Throttle position sensor voltage: 
0.83V 
Coasting or braking to a stop 


18—22 (4th 2nd) 


km/h 


21—26 


29—35 (4th2nd) 


10—16 


Throttle position sensor voltage: 
2.18V 

When car is slowed by increased 
grade, wind, etc. 


Full-throttle 
When car is slowed by increased 
grade, wind, etc. 


mph 


53—59 


124—132 


123—132 


34—42 


icont'd) 
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Road Test 
(cont'd) 


H23A1 Engine: Position 


* Upshift 


ist 2nd 


2nd 3rd Srd—4th —_Lock-up Clutch ON 


Throttle position sensor voltage: 
0.83V 
Coasting down-hill from a stop 


13—15 


26—28 36—40 14—17 


21—24 


42—45 58—64 23—27 


Throttle position sensor voltage: 
2.18V 
Acceleration from a stop 


18—22 


36—40 54—60 58—64 


29—35 


58—64 87—97 93— 103 


Full-throttle 


Acceleration from a stop 


29—34 


47—55 


57—62 83—88 80—85 
92— 100 134—142 129— 137 


* Downshift 


Lock-up Clutch OFF 


Throttle position sensor voltage: 
0.83V 
Coasting or braking to a stop 


4th—3rd Srd—2nd 2па 181 
18—22 (41-27 6-10 


29—35 (4th 2nd) 10-16 


Throttle position sensor voltage: 
2.18V 

When car is slowed by increased 
grade, wind, etc. 


Ful-throttle 
When car is slowed by increased 
grade, wind, etc. 


117—127 


Accelerate to about 35 mph(57 km/h) so the transmision is in 4th, then shift position to position. The car should 
immediately begin slowing down from engine braking. 


CAUTION: 


Do not shift from| Da or| Ds | position to 


or | 1 | position at speeds over 63 mph (100 km/h); you may damage 


the transmission. 


Check for abnormal noise and clutch slippage in the following positions. 


(1st Gear) Position 


(2nd Gear) Position 


(Reverse) Position 


Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
Upshifts should not occur with the selector in this position. 


Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
Upshifts and downshifts should not occur with the selector in this position, 


Accelerate from a stop at full throttle, and check for abnormal noise and clutch slippage. 


Test in| P | (Parking) Position 


Park car on slope (approx. 16°}, apply the parking brake, and shift into 


not move. 
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position. Release the brake; the car should 


Stall Speed 22 
Test 


CAUTION: 

* To prevent transmission damage, do not test stall speed for more than 10 seconds at a time. 
* Do not shift the lever while raising the engine speed. 

* Be sure to remove the pressure gauge before testing stall speed. 


Engage parking brake and block the front wheels. 

Connect tachometer, and start the engine. 

Make sure the A/C switch is OFF. 

After the engine has warmed up to normal operating temperature (the radiator fan comes on), shift into [2] position. 
Fully depress the brake pedal and accelerator for 6 to 8 seconds, and note engine speed. 

Allow 2 minutes for cooling, then repeat the test in| D4 4 1 p and| R |positions. 

NOTE: Р 
е Stail speed tests should be used for diagnostic purposes only. 

* Stall speed should be the same in| Da |,| 2 ІҢ 1 Jana R | positions. 


Stall Speed RPM: 

F22A1 Engine 

Specification: 2,500 rpm 
Service Limit: 2,350— 2,650 rpm 
H23A1 Engine 

Specification: 2,750 rpm 
Service Limit: 2,600— 2,900 rpm 


TROUBLE PROBABLE CAUSE 


Stall rpm high in Р [2] у [1] апа [в] * Low fluid level or ой pump output 


positions * Clogged ATF strainer 
* Pressure regulator valve stuck closed 
+ Slipping clutch 


Stall rpm high in Position * Slippage of 4th clutch 


Stall rpm high in and| Ds | positions * Slippage of 2nd clutch 


Stall rpm high in position * Slippage of 1st clutch or 1st gear one-way clutch 


Stall rpm low in| D« 2 * Engine output low 
positions * Torque converter one-way clutch slipping 
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Fluid Level 
Checking/Changing 


Checking 
NOTE: 
Check the fluid level with the engine at normal 
operating temperature (the radiator fan comes on). 
Park the car on level ground. Turn off the engine. 


Remove the dipstick {yellow loop) from the 
transmission, and wipe it with a clean cloth. 


Insert the dipstick into the transmission. 


DIPSTICK (YELLOW LOOP) 


4. Remove the dipstick and check the fluid level. It should 
be between the upper and lower marks. 


DIPSTICK 


If the level is below the lower mark, add fluid into the 
tube to bring it to the upper mark. Use Honda Premium 
Formula Automatic Transmission Fluid or an 
equivalent DEXRON® Il Automatic Transmission Fluid 
(ATF) only. 


Insert the dipstick back into the transmission. 


14-72 


Changing 


Bring the transmission up to normal operating 
temperature (the radiator fan comes on) by driving the 
car. Park the car on level ground, turn the engine off, 
and then remove the drain plug. 


NOTE: 
If a cooler flusher is to be used, see page 14-142 and 
143. 


Reinstall the drain plug with a new sealing washer; 
then refill the transmission to the upper mark on the 
dipstick. 


Automatic Transmission Fluld Capacity: 
24 $(2.5 US qt, 2.1 Imp at) at changing 
6.0 2(6.3 USqt, 5.3 Impat) at overhaul 


SEALING WASHER 
Replace. 


DRAIN PLUG 
18 x 1.5 mm 


50 Nm (5.0 kg-m , 36 Ib-ft) 


Pressure Testing 


a WARNING 


e While testing, be careful of the rotating front wheels. 
е Make sure lifts, jacks, and safety stands are placed 
properly (see section 1). 


CAUTION: 

е Before testing, be sure the transmission fluid is filed 
to the proper level. 

« Warm up the engine before testing. 


Raise the car. (see section 1). 


Warm up the engine, then stop the engine and 
connect a tachometer. 


Connect the oil pressure gauge to each inspection 
hole. 


TORQUE: 18 Nm (1.8 kg-m , 13 Ib-ft) 


CAUTION: 

Connect the oll pressure gauge securely; be sure not 
to allow dust and other foreign particles to enter the 
inspection hole. 


A/T OIL PRESSURE 
GAUGE SET 
07406—0020003 


A/T OIL PRESSURE 
HOSE 
07406 — 0020201 


A/T LOW PRESSURE 
GAUGE 
07406—0070000 


Start the engine, and measure the respective 
pressure as follows: 

* Line Pressure 

* Throttle B Pressure 

* Clutch Pressure 

* Clutch Low/High Pressure 


Install a new washer and the sealing bolt in the 
inspection hole, and tighten to the specified torque. 


TORQUE: 18 Nm (1.8 kg-m, 13 Ib-ft) 


NOTE: 
Do not reuse old aluminum washers. 


Pressure Testing 
(cont'd) 


* Line Pressure Measurement 
—1. Set the parking brake and block both rear wheels securely. 
—2. Run the engine at 2,000 rpm. 
—3. Shift the select lever to [N] or [e] position. 


NOTE: 
Higher pressures may be indicated if measurements are made in selector positions other than| N Jor P | position. 


—4. Measure line pressure. 


LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 


LINE PRESSURE 
INSPECTION HOLE 
F22A1 Engine 
SELECTOR FLUID PRESSURE 
PRESSURE POSITION SYMPTOM PROBABLE CAUSE 
Standard Service Limit 
Line [N]Jor[P] | No (or low) Torque converter, | 800—850 kPa | 750 kPa (7.5 kg/cm? , 
line pressure oil pump, pressure (80—8.5 kg/cm? ‚| 107 psi) 
regulator, torque 114—121 psi) 
converter check 
valve 


H23A1 Engine 


SELECTOR FLUID PRESSURE 
PRESSURE POSITION SYMPTOM PROBABLE CAUSE 


Standard Service Limit 


No (or low) Torque converter, 850—900 kPa 800 kPa (80 kg/cm? , 
line pressure oil pump, pressure (85—9.0 kg/cm? , | 114 psi) 


regulator, torque 121—128 psi) 
converter check 
valve 
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* Throttle B Pressure Measurement 
—1. Set the parking brake securely and block the wheels. 


—2. Runthe engine at 1,000 rpm. 
—3. Disconnect the throttle control cable from the throttle control lever and set the throttle control lever in full throttle 
position. 
THROTTLE B PRESSURE 
INSPECTION HOLE 


F22A1 Engine 


PRESSURE 


Throttle B 


SELECTOR 


POSITION SYMPTOM 


Pressuretoo | Throttle Valve B 


high 


No or low 
pressure 


H23A1 Engine 


THROTTLE CONTROL 
LEVER 


FLUID PRESSURE 
PROBABLE CAUSE prc ee 2) 


Standard 


THROTTLE CONTROL 
CABLE 


O kPa (0 kg/cm? , 
0.0 psi) 

throttle lever fully- 
closed 


800—850 kPa 
(8.0—8.5 kg/cm? , 
114-121 psi) 

throttle lever fully- 


opened 


----------- 


| Service Limit 


750 kPa (7.5 kg/cm? , 
107 psi) 

throttle lever fully- 
opened 


LL ————————J 


high 


No or low 
pressure 


SELECTOR FLUID PRESSURE 
PRESSURE POSITION SYMPTOM PROBABLE CAUSE 
Standard Service Limit 
Throttle B Pressure too Throttle Valve B O kPa (0 kg/cm? , 


0.0 psi) 
throttle lever fully- 
closed 


— 


850 — 900 kPa 
(8.5—9.0 kg/cm? , 
121—128 psi) 
throttle lever fully- 
opened 


800 kPa (8.0 kg/cm? , 
114 psi) 

throttle lever fully- 
opened 


(cont'd) 
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Pressure Testing 
(cont'd) 


* Clutch Pressure Measurment 

While testing, be careful of the rotating front wheels. 

—1. Setthe parking brake and block both rear wheels securely. 
—2. Raise the front of the car and support it with safety stands. 
—3. Allow the front wheels to rotate freely. 

—4. Run the engine at 2,000 rpm. 


—5, Measure each clutch pressure. 


1ST CLUTCH PRESSURE 2ND CLUTCH PRESSURE 
INSPECTION HOLE INSPECTION HOLE 


1ST-HOLD CLUTCH PRESSURE 
INSPECTION HOLE 


4TH CLUTCH PRESSURE 3RD CLUTCH PRESSURE 


INSPECTION HOLE INSPECTION HOLE CENTER BEAM 


14-76 


F22A1 Engine 


--- 
SELECTOR 


PRESSURE | POSITION 


E 


SYMPTOM 


RENS 
PROBABLE 
CAUSE 


FLUID PRESSURE 


Standard 


Service Limit 


1st Clutch Ds | 


No or low 
1st pressure 


1st Clutch 


800—850 kPa 
(8.0—8.5 kg/cm? , 


1st-hold [1] No or low 151- 
Clutch hold pressure 


1st-hold Clutch 


2nd Clutch 
к 22) 


No or low 
2nd pressure 


2nd Clutch 


114—121 psi) 


750 kPa (7.5 kg/cm? , 
107 psi) 


2nd Clutch 


3rd Clutch 


4th Clutch 


H23A1 Engine 


SELECTOR 


PRESSURE| POSITION 


No or low 
2nd pressure 


2nd Clutch 


No or low 
3rd pressure 


3rd Clutch 


БОО kPa (5.0 kg/cmv , 

71 psi) 

(Throttle lever fully closed) 
850 kPa (8.5 kg/cm? , 
121 psi) 

(Throttle lever more 

than 3/16 opened) 


450 kPa (4.5 kg/cm? , 

64 psi) 

(Throttle lever fully closed) 
750 kPa (7.5 kg/cm? , 
107 psi) 

(Throttle lever more 


No or low 
4th pressure 


SYMPTOM 


4th Clutch 


Servo Valve or 
4th Clutch 


PROBABLE 
CAUSE 


530 kPa (5.3 kg/cm?, 

75 psi) 

(Throttle lever fully closed) 
850 kPa (8.5 kg/cm? , 
121 psi) 

(Throttle lever more 

than 3/16 opened) 
800—850 kPa (8.0—8.5 
kg/cm? , 114—121 psi) 


FLUID PRESSURE 


than 3/16 opened) 

480 kPa (4.8 kg/cm? , 
68 psi) 
(Throttle lever fully closed) 
750 kPa (7.5 kg/cm? , 
107 psi) 
(Throttle lever more 
than 3/16 opened) 
750 kPa (7.5 kg/cm? , 
107 psi) 


1st Clutch 


[1] 


1st-hold 
Clutch 


No or low 
1st pressure 


1st Clutch 


No or low 1st- 
hold pressure 


1st-hold Clutch 


2nd Clutch 


2nd Clutch 


D4 


| 2) No or low 


No or low 
2nd pressure 


2nd pressure 


2nd Clutch 


Standard 


a | 
Service Limit 


850-- 900 kPa 
(8.5--9.0 kg/cm? , 
121--128 psi) 


800 kPa (80 kg/cm?, 
114 psi) 


2nd Clutch 


3rd Clutch 


4th Clutch 


— 


No or low 
4th pressure 


No or low 
3rd pressure 


БОО kPa (5.0 kg/cm? , 
71 psi) 

(Throttle lever fully closed) 
900 kPa (9.0 kg/cm? , 
128 psi) 

(Throttle lever more than 
3/16 opened) 


450 kPa (4.5 kg/cm?, 
64 psi) 

(Throttle lever fully closed) 
800 kPa (8.0 kg/cm? , 
114 psi) 

{Throttle lever more than 
3/16 opened) 


4th Clutch 


Servo Valve or 
4th Clutch 


530 kPa (5.3 kg/cm? , 
75 psi) 

(Throttle lever fully closed) 
900 kPa (9.0 kg/cm? , 
128 psi) 

(Throttle lever more than 
3/16 opened) 


480 kPa (4.8 kg/cm?, 
68 psi} 

(Throttle lever fully closed) 
800 kPa (8.0 kg/cm?, 
114 psi} 

(Throttle lever more than 


850—900 kPa (8.5—9.0 
kg/cm? , 121—128 psi) 


3/16 opened) 
[7800 kPa 16.0 kyen, 


114 psi) 


(cont'd) 


Pressure Testing 
(cont'd) 


e Low/High Pressure Test 


-1. Set the parking brake and block the rear wheels 
securely. 


—2. Raise the car and support with safety stands. 


~3. Attach the gauge set to the appropriate pressure 
inspection holes. 


—4. Remove the throttle control cable end of the 
throttle control lever. 


NOTE: 
Do not loosen the locknuts; simply unhook the 
throttle control cable end. 


THROTTLE CONTROL 
CABLE 


LOCKNUT 


CABLE END 


LEVER 


—5. Warm up the engine to normal operating 
temperature (the radiator fan comes on). 


-—6. With the engine idling, move the slector lever to 
Da | position. 


--7. Slowly move the throttle linkage to increase engine 
грт until pressure is indicated on the appropriate 
gauge. Then release the throttle linkage, allowing the 
engine to return to an idle, and record the pressure 
reading. 


THROTTLE LINKAGE 


THROTTLE CONTROL 


THROTTLE CONTROL 


—8. With the engine idling, lift the throttle control lever 
up approximately 1/2 of its possible travel and 
increase the engine rpm until pressure is indicated 
on the appropriate gauge. Record the highest 
pressure reading obtained. 


THROTTLE CONTROL 
LEVER 


—9. Repeat steps —7. and —8. for each clutch pressure 
being inspected. 
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2ND CLUTCH PRESSURE 
INSPECTION HOLE 


4TH CLUTCH PRESSURE 
INSPECTION HOLE 3RD CLUTCH PRESSURE 
F22A1 Engine INSPECTION HOLE 
SELECTOR FLUID PRESSURE 
PRESSURE POSITION SYMPTOM PROBABLE CAUSE 
Standard Service Limit 
2nd Clutch D4 No or low 2nd Clutch 500 — 850 kPa 450 kPa (4.5 kg/cm? , 
2nd pressure (5.0—8.5 kg/cm? , 64 psi) 
71—121 psi) (Throttle lever fully closed) 
3rd Clutch No or low 3rd Clutch varies with throttle 750 kPa (7.5 kg/cm? , 
3rd pressure lever opening 107 psi) 
(Throttle lever more 
than 3/16 opened) 
4th Clutch No or low 4th Clutch 530—850 kPa 480 kPa (4.8 kg/cn? , 


4th pressure 


(5.3—8.5 kg/cm? , 
75—121 psi) 
varies with throttle 
lever opening 


68 psi) 

(Throttle lever fully closed) 
750 kPa (7.5 kg/cm? , 
107 psi) 

(Throttle lever more 
than 3/16 opened) 


H23A1 Engine 


4th pressure 


SELECTOR FLUID PRESSURE 
PRESSURE POSITION SYMPTOM PROBABLE CAUSE 
Standard Service Limit 
2nd Clutch ЕЛ Мо ог low 2nd Clutch 500—900 kPa 450 kPa (4.5 kg/cm?, 
2nd pressure (5.0—9.0 kg/cm? , 64 psi) i 
71—128 psi) (Throttle lever fully closed) ! 
3rd Clutch No or low 3rd Clutch varies with throttle 800 kPa (8.0 kg/cm? , 
3rd pressure lever opening 114 psi) 
(Throttle lever more 
than 3/16 opened) 
1 
4th Clutch No or low 4th Clutch 530—900 kPa 480 kPa (4.8 kg/cm? , | 


(5.3—9.0 kg/cm? , 
75—128 psi) 
varies with throttle 
lever opening 


68 psi) 
(Throttle lever fully closed) 
800 kPa (8.0 kg/cm? , 
114 psi) 

(Throttle lever more 
than 3/16 opened) 
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Transmission 
Removal 


AWARNING 


« Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the 
correct position on the engine (see section 1). 

* Apply parking brake and block rear wheels, so car will 
not roll off stands and fall on you while working 
under it. 


CAUTION: 
Use fender covers to avoid damaging painted surfaces. 


CAUTION: 

е All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

е Before disconnecting the SRS wire harness, install 
the short connector (s) on the airbag (s). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: 
The radio may have a coded theft protection circuit. Be 
sure to get the customer's code number before. 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 
(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it 
on. 
When the word “CODE” is displayed, enter the 
customer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


Disconnect the battery negative (—) and positive (+) 
cables from the battery. 


2. Remove the battery set plate, then remove the 


battery. 


3. Remove the drain plug, and drain the automatic 


transmission fluid (ATF). Reinstall the drain plug with a 
new sealing washer. 


TORQUE: 50 N-m (5.0 kg-m , 36 lb-ft) 


SEALING WASHER DRAIN PLUG 
Replace. 18 x 1.5 mm 
50 Мет (50 кет, 
36 b-ft) 


4. Remove the resonator, intake air duct and air cleaner 


housing. 


5. Disconnect the connector from the intake control 


vacuum tank, then remove the intake control vacuum 
tank and tank bracket. 


NOTE: 
Do not remove the vacuum tube from the intake 
control vacuum tank. 


AIR CLEANER HOUSING 
INTAKE AIR DUCT 


CONNECTOR 


BRACKET 


INTAKE CONTROL VACUUM TANK 
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6. Disconnect the ground cabel from the transmission 
and body. 


7. Remove the battery base with the ground cable. 


8. Remove the battery base stay. 


GROUND CABLE 


X 


BATTERY BASE 


BATTERY BASE STAY 


9. Disconnect the lock-up control solenoid valve and shift 
control solenoid valve connectors. 


10. Disconnect the throttle control cable from the throttle 
control lever. 


11. Disconnect the mainshaft speed sensor connector. 


12. Remove the ATF cooler hoses at the joint pipes. 
Turn the ends of the ATF cooler hoses up to prevent 
ATF from flowing out, then plug the joint pipes. 


NOTE: 
Check for any signs of leakage at tha hose joints. 


SOLENOID VALVE 


MAINSHAFT SPEED 
CONNECTORS 


SENSOR CONNECTOR 


GROUND 
CABLE 


ATF COOLER 


HOSES 
ТЕМОТТЕЕ CONTROL THROTTLE CONTROL 
CABLE 


13. 
14. 


15. 


REAR STIFFENER 


Remove the starter motor cables. 


Disconnect the countershaft speed sensor connector. 


COUNTERSHAFT SPEED 
SENSOR CONNECTOR 


STARTER MOTOR 
CABLES 


Disconnect the vehicle speed sensor connecter. 
Remove the rear stiffener, then remove the vehicle 
speed sensor/power steering speed sensor. 


NOTE: 
Do not disconnect the power steering pressure hoses 
from the vehicle speed sensor/power steering speed 
sensor. 


POWER STEERING 
PRESSURE HOSES 


VEHICLE SPEED 


REAR ENGINE SENSOR 


MOUNT 


М POWER STEERING 
ising SENSOR 


(cont'd) 
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Transmission 
Removal (cont'd) 


16. Remove the transmission housing mounting bolts. 18. Remove the transmission mount. 


TRANSMISSION MOUNT 


ES 


N 


Y M ) 
‘Bales 


TRANSMISSION HOUSING 
MOUNTING BOLTS 


17. Loosen the front engine mount bracket bolts. 


FRONT ENGINE MOUNT 
BRACKET BOLTS 


SPLASH SHIELD 


FRONT ENGINE 
MOUNT 
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20. Remove the center beam and rear beam stiffener. 


CENTER BEAM 


REAR BEAM 
STIFFENER 


21. Remove the cotter pins and castle nuts, then separate 
the ball joints from the lower arm (see section 18). 


22. Remove the damper fork bolts, then separate the 
damper fork and lower arm. 


TN COTTER PIN 


SELF-LOCKING Replace. 
NUT 
Replace. 

DAMPER 

FORKBOLT CASTLE NUT 


23. Pry the driveshafts out of the differential. 


24. Pull on the inboard joint and remove the right and left 
driveshafts (see section 16). 


25. Tie plastic bags over the driveshaft ends. 


NOTE: 
Coat all precision finished surfaces with clean engine 


oil or grease. 


DRIVESHAFT END 


26. Remove the right damper pinch bolt, then separate the 
damper fork and damper. 


27. Remove the self-locking bolts and self-locking nut, 
then remove the right radius rod. 


SELF-LOCKING NUT 


Replace. 
DAMPER PINCH DAMPER FORK 


BOLT 
Replace. 


SELF-LOCKING BADIUS ROS 


BOLT 
Replace. 


{cont'd} 
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Transmission 
Removal (cont'd) 


28. Remove the torque converter cover and shift cable 
cover. 


29. Remove the lock bolt securing the control lever, then 
remove the shift cable with the control lever. 


CAUTION: 
Take care not to bend the shift cable while removing 
It. 


SHIFT CABLE 


LOCK BOLT 
SHIFT CABLE 
COVER 


TORQUE CONVERTER 
COVER 


30. Remove the eight drive plate bolts one at a time while 
rotating the crankshaft pulley. 


DRIVE PLATE BOLT 
6x 1.0 mm 


DRIVE PLATE 
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Place a jack under the transmission, and raise the 
transmission just enough to take weight off of the 
mount. 


Remove the intake manifold bracket. 


Remove the transmission housing mounting bolts and 
rear engine mounting bolts. 


Pull the transmission away from the engine until it 
clears the 14 mm dowel pins, then lower it on the 
transmission jack. 


TRANSMISSION HOUSING 
MOUNTING BOLTS ENT ARE MANEOLD 


REAR ENGINE 


TRANSMISSION JACK MOUNTING BOLTS 


Illustrated Index 


Right Side Cover 
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(RIGHT SIDE COVER PROTECTOR 
@MAINSHAFT SPEED SENSOR 
@O-RING Replace. 

@RIGHT SIDE COVER 

@®O-RING Replace. 

(64TH CLUTCH FEED PIPE 
(RIGHT SIDE COVER GASKET Replace. 
®O-RINGS Replace. 

@FEED PIPE GUIDE 

SNAP RING 

@1ST CLUTCH FEED PIPE 
(20-RINGS Replace. 

@FEED PIPE GUIDE 

@SNAP RING 

O-RING Replace. 


оО; 


93 SECONDARY SHAFT LOCKNUT, 24 х 1.25 mm 
(Flange nut) Replace. 

@ CONICAL SPRING WASHER Replace. 

С SECONDARY SHAFT IDLER GEAR 

LOCK WASHER Replace. 

S) THROTTLE CONTROL LEVER 

$8 THROTTLE CONTROL LEVER SPRING 

G9 TRANSMISSION HANGER 

@ATF LEVEL GAUGE 

@DRAIN PLUG 

@SEALING WASHER Replace. 

@PARKING BRAKE PAWL 

@PARKING BRAKE PAWL SPRING 

@PARKING BRAKE PAWL SHAFT 

@ PARKING BRAKE PAWL STOPPER 


(9COUNTERSHAFT SPEED SENSOR ОСК BOLT 
41ST-HOLD CLUTCH FEED PIPE @LOCK WASHER Replace. 
DOWEL PIN © PARKING BRAKE LEVER 
490-RINGS Replace. 6) PARKING BRAKE SPRING 
QOFEED PIPE GUIDE © PARKING BRAKE STOPPER 
@SNAP RING € TRANSMISSION HOUSING 
@COUNTERSHAFT LOCKNUT, 24 x 1.25 mm $$ TRANSMISSION HOUSING GASKET Replace. 
(Flange nut) Replace. 62 DOWEL PIN 
@CONICAL SPRING WASHER Replace. 63 ATF COOLER PIPES 
@PARKING GEAR 69 JOINT BOLT 
Q9THRUST NEEDLE BEARING 60 SEALING WASHERS Replace. 
@@COUNTERSHAFT IDLER GEAR 6) JOINT BOLT 
@NEEDLE BEARING @ SEALING WASHERS Replace. 
@3THRUST NEEDLE BEARING @ VEHICLE SPEED SENSOR/POWER STEERING SPEED 
@93THRUST WASHER SENSOR 
QMAINSHAFT LOCKNUT, 24 x 1.25 mm @ O-RING Replace. 
(Flange nut) Replace. @ REVERSE IDLER GEAR SHAFT HOLDER 
NOTE: Left-hand threads @ NEEDLE BEARING 
ФСОМІСАІ. SPRING WASHER Replace. 
@2MAINSHAFT IDLER GEAR 
TORQUE SPECIFICATIONS 
Ref No. Torque Value Bott Size Remarks 
A 12 N:m (1.2 kg-m, 9 lb-ft) 6x 1.0 mm 
B 14 N:m (1.4 kg-m, 10 Ib-ft) 6 x 1.0 mm 
с 18 N:m (1.8 kg-m, 13 Ib-ft) 8x 1.25mm 
D 55 N:m (5.5 kg-m , 40 Ib-ft) 10 x 1.25 mm 
E 29 N-m (2.9 kg-m, 21 Ib-ft) 12x 1.25 mm Joint Bolt 
G БО N:m (5.0 kg-m, 36 Ib-ft) 18x 1.5 mm Drain Plug 
H 230 N-m (23.0 kg-m, 166 lb-ft} > 0 > 24 x 1.25 mm Mainshaft Locknut 
170 № (17.0 kg-m , 123 Ib-ft) Left-hand threads 
І 230 N:m (23.0 Ка-т, 166 Ib-ft) —^ 0 > 24 x 1.25 mm Secondary Shaft 
170 N:m (17.0 kg-m , 123 Ib-ft) Locknut 
J 230 N-m (23.0 kg-m, 166 Ib-ftüü > 0 ә 24 x 1.25 mm Countershaft 
170 N:m (17.0 kg-m, 123 Ib-ft) Locknut 
K 8 N-m (0.8 kg-m , 5.8 ib-ft) 5x 0.8mm 
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Illustrated Index 


Transmission Housing ———————————————————————————— 


oo © 00000 
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@THRUST WASHER 

@THRUST NEEDLE BEARING 
@SECONDARY SHAFT 2ND GEAR 
@NEEDLE BEARINGS 

G)THRUST NEEDLE BEARING 
@SPLINED WASHER Slective part 
@1ST/2ND CLUTCH ASSEMBLY 
®O-RINGS Replace. 
@SECONDARY SHAFT 
THRUST NEEDLE BEARING 
NEEDLE BEARING 
(2SECONDARY SHAFT 1ST GEAR 
@DISTANCE COLLAR, 5.0 mm 
@COTTERS, 29 mm 

COTTER RETAINER 

195МАР RING 

(SEALING RINGS, 32 mm 
@LOCK BOLT 

LOCK WASHER Replace. 
@OSHIFT FORK 
GYCOUNTERSHAFT 2ND GEAR 
@2COUNTERSHAFT REVERSE GEAR 
@NEEDLE BEARING 

@REVERSE SELECTOR HUB 
@SREVERSE SELECTOR 
@3COUNTERSHAFT 4TH GEAR 
@)NEEDLE BEARING 

@3SNAP RING 

@9COLLAR, 32 mm 

@COTTERS, 29 mm 

G)DISTANCE COLLAR 
@2COUNTERSHAFT 3RD GEAR 
@THRUST NEEDLE BEARING 
@ONE-WAY CLUTCH 
G9COUNTERSHAFT 1ST GEAR 
@9NEEDLE BEARING 

THRUST WASHER 
G8COUNTERSHAFT 1ST GEAR COLLAR 
491ST-HOLD CLUTCH ASSEMBLY 


@O-RINGS Replace. 

@COUNTERSHAFT 

@SNAP RING 

@COLLAR 

@THRUST NEEDLE BEARING 

@MAINSHAFT 4TH/REVERSE GEAR 

49NEEDLE BEARINGS 

@THRUST NEEDLE BEARING 

@4TH GEAR COLLAR 

@§3RD/4TH CLUTCH ASSEMBLY 

693RD GEAR COLLAR 

G)THRUST NEEDLE BEARING 

NEEDLE BEARING 

@MAINSHAFT ЗАО GEAR 

€THRUST NEEDLE BEARING 

650-RINGS Replace. 

6)MAINSHAFT 

@)SEALING RINGS, 35 mm 

68SEALING RING, 29 mm 

69NEEDLE BEARING 

@SET RING 

GDREVERSE IDLER GEAR SHAFT HOLDER 

@NEEDLE BEARING 

ВОК SEAL Replace. 

@TRANSMISSION HOUSING OIL SEAL Replace. 

THRUST SHIM Selective part 

@@BEARING OUTER RACE 

@TRANSMISSION HOUSING GASKET Replace. 

GDOWEL РІМ 

@SNAP RING 

@TRANSMISSION HOUSING MAINSHAFT BEARING 

@TRANSMISSION HOUSING SECONDARY SHAFT 
BEARING 

@TRANSMISSION HOUSING COUNTERSHAFT BEARING 

(REVERSE IDLER GEAR 

(4DIFFERENTIAL ASSEMBLY 

(BEARING OUTER RACE 

(9TORQUE CONVERTER HOUSING OIL SEAL Replace. 

@TORQUE CONVERTER HOUSING 


TORQUE SPECIFICATIONS 
Ref No. Torque Value | Bolt Size Remarks 
A 12 N-m (1.2 kg-m , 9 lb-ft) 6x 1.0 mm 
B 14 Nem (1.4 kg-m , 10 Ib-ft) 6x 1.0 mm 
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Illustrated Index 


Torque Converter Housing ——————————————————————————————— 
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ФАТЕ STRAINER ФОП FEED PIPE 

@MAGNET @ CHECK BALL 

@OIL FEED PIPE ФЕН ТЕН Replace. 

(DOIL FEED PIPE G9DOWEL PIN 

(4TH ACCUMULATOR COVER GOIL FEED PIPE 

(&O-RING Replace. @MAIN VALVE BODY 

@LOCK WASHER Replace. ФОНЕ PUMP DRIVEN GEAR SHAFT 

@SERVO DETENT BASE 9901 PUMP DRIVE GEAR 

SERVO BODY @OIL PUMP DRIVEN GEAR 

@SERVO SEPARATOR PLATE @CONTROL SHAFT 

@CHECK BALL @DETENT SPRING 

(SECONDARY VALVE BODY @DETENT ARM 

DOWEL РІМ @DETENT ARM SHAFT 

SECONDARY SEPARATOR PLATE @DOWEL PIN 

(ACCUMULATOR BODY COVER 49 MAIN SEPARATOR PLATE 

41ST ACCUMULATOR CHOKE @COUNTERSHAFT NEEDLE BEARING 

(CHECK BALL @OIL GUIDE PLATE 

@1ST/2ND ACCUMULATOR BODY @SECONDARY SHAFT BALL BEARING 
@OTHROTTLE VALVE BODY QOIL GUIDE PLATE 

Q@THROTTLE SEPARATOR PLATE @OIL SEAL 

@DOWEL РІМ SHIFT CONTROL SOLENOID FILTER/GASKET Replace. 
@THROTTLE CONTROL SHAFT SHIFT CONTROL SOLENOID VALVE ASSEMBLY 
ФЕ RING Replace. @LOCK-UP CONTROL SOLENOID VALVE ASSEMBLY 
FILTER Replace. CONNECTOR HOLDER 

REGULATOR VALVE BODY 69LOCK-UP CONTROL SOLENOID FILTER/GASKET 
O-RING Replace. Replace. 

@STATOR SHAFT @TORQUE CONVERTER HOUSING 

@9STOPPER SHAFT @)MAINSHAFT BALL BEARING 

G)TORQUE CONVERTER CHECK VALVE @0IL SEAL Replace. 


G)TORQUE CONVERTER CHECK VALVE SPRING 


TORQUE SPECIFICATIONS 
Ref No. Torque Value Bolt Size Remarks 
| A 12 № (1.2 kpm, 9 Ib-ft) 6x 1.0 mm 
| с 18 Nem (1.8 kg-m, 13 Ib-ft) 8х1.25 тт 
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Right Side Cover 


Removal -----------------------------------22---7-------------- 


NOTE: 
e Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 
е Blow out ай passages. 
e When removing the transmission right side cover, 
replace the following: 
* Right side cover gasket 
* Lock washers 
* Transmission housing gasket 
* O-rings 
+ Each shaft locknut and conical spring washer 
* Sealing washers 


CONICAL SPRING 


WASHER 
Replace. 


RIGHT SIDE COVER 


SECONDARY 
SHAFT IDLER 


RIGHT SIDE 

COVER GASKET 

Replace. 
TRANSMISSION 
HANGER 


ATF LEVEL GAUGE 


SEALING WASHERS 
Replace. 


PIPES 
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SEALING WASHERS 
Replace. 


1. Remove the eleven bolts securing the right side cover, 
then remove the right side cover. 


NOTE: 
It is not necessary to remove the right side cover 
protector. 


2. Slip the special tool onto the mainshaft. 


MAINSHAFT HOLDER 
07GAB— PF50100 or 
07GAB —PF50101 


PARKING GEAR 


COUNTERSHAFT IDLER GEAR 


2 REVERSE IDLER GEAR 
SHAFT HOLDER 


„ые PARKING BRAKE PAWL 


PARKING BRAKE LEVER 


TRANSMISSION HOUSING 
BOLTS 


TRANSMISSION HOUSING 


REVERSE IDLER GEAR 


TRANSMISSION HOUSING 
GASKET 
Replace. 


TORQUE CONVERTER HOUSING 


Engage the parking brake pawl with the parking gear. 


Cut the lock tabs of each shaft locknut using a chisel 
as shown. Then remove the locknuts and conical 
spring washers from each shaft. 


NOTE: 

“ Mainshaft locknut has left-hand threads. 

е Clean the old locknuts; they are used to install the 
press fit idler gears on the mianshaft and secondary 
shaft and the parking gear on the countershaft. 

* Always wear safety glasses. 


CAUTION: 
Keep all of the chiseled particles out of the 
transmission. 


CHISEL 


LOCK TAB 


5. Remove the special tool from the mainshaft after 


removing the locknuts. 


6. Remove the parking gear using a puller from the 


countershaft as shown. Then remove the idler gears 
using a puller from the mainshaft and secondary shaft. 


PULLER 


7. Remove the countershaft idler gear, needle bearing, 


thrust needle bearing, and thrust washer from the 
countershaft. 


8. Remove the parking brake pawl, spring, shaft, and 


stopper from the housing. 


9. Remove the throttle control lever and spring from the 


throttle control shaft. 


10. Remove the ATF cooler pipe mounting bolt from the 


transmission hanger. 


11. Remove the transmission housing mounting bolts. 


. Remove the reverse idler gear shaft holder. 


NOTE: 
The steel ball does not pop out because it is staked in 
the shaft. 


. Move the reverse idler gear to disengage it from the 


countershaft and mainshaft reverse gears as shown. 


NOTE: 

The transmission housing will not separate from the 
torque converter housing if the reverse idler gear is 
not removed. 


REVERSE IDLER GEAR 
MAINSHAFT Move in this direction. 


COUNTERSHAFT 


14. Align the spring pin of the control shaft with the 


transmission housing groove by turning the control 
shaft. 


15. Install the special tool on the transmission housing, 
then remove the housing as shown. 


HOUSING PULLER 
07HAC —PK4010A 


GROOVE 


SPRING PIN 
CONTROL SHAFT 


Transmission Housing 


Removal 
" TRANSMISSION HOUSING 
1 Removal 14-92 
COUNTERSHAFT 2ND GEAR 
COUNTERSHAFT REVERSE GEAR 
DOWEL PIN 
NEEDLE BEARING 
TRANSMISSION 
HOUSI EVE 
| House REVERSE SELECTOR HUB 
Replace: SHIFT FORK 
REVERSE SELECTOR 
MAINSHAFT COUNTERSHAFT 
SUB-ASSEMBLY 4TH GEAR 


THRUST WASHER 
(£8). THRUST NEEDLE BEARING 


COUNTERSHAFT g 
SUB-ASSEMBLY 


SECONDARY SHAFT 
2ND GEAR 


NEEDLE BEARINGS 
THRUST NEEDLE BEARING 


SPLINED WASHER 


SECONDARY SHAFT 
SUB-ASSEMBLY 


DIFFERENTIAL Б 


TORQUE CONVERTER HOUSING 
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NOTE: 

* Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 

* Blow out all passages. 

* When removing the transmission housing, replace the 

following: 

* Transmission housing gasket 

* Lock washer 


1. Remove the transmission housing (see page 14-92). 


2. Remove the reverse idler gear from the transmission 
housing. 


3. Remove the countershaft 2nd gear, reverse gear, 
secondary shaft 2nd gear, thrust washer, and thrust 
needie bearing together from the countershaft and 
secondary shaft. 


4. Remove the lock bolt securing the shift fork, then 
remove the fork with the reverse selector from the 
countershaft. 


5. Remove the needle bearings, thrust needle bearing, 
and splined washer from the secondary shaft. 


Remove the secondary shaft sub-assembly. 


Remove the mainshaft sub-assembly. 


Remove the countershaft sub-assembly. 


оо мо 


Remove the differential assembly. 
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Torque Converter Housing/Valve Body 


Removal 
O-RING 
THROTTLE CONTROL Replace. 
SHAFT 


BODY 
PLATE 


2 BODY 


O-RING 
Replace. 


TORQUE CONVERTER 
CHECK VALVE 


| THROTTLE VALVE 


THROTTLE SEPARATOR 


STATOR SHAFT 


ATF STRAINER 


4TH ACCUMULATOR 
COVER 


LOCK WASHER 
Replace. 


SERVO DETENT 
BASE 


SERVO BODY 


DETENT ARM SHAFT 
CHECK VALVE 
SPRING DETENT ARM SERVO SEPARATOR 
д PLATE 
CONTROL 
OIL FEED PIPE n SHAFT CHECK BALLS 


MAIN VALVE 
BODY 


OIL PUMP DRIVEN 
GEAR SHAFT 


OIL PUMP DRIVEN 
GEAR 


DOWEL PIN 


DETENT | SECONDARY VALVE 
SPRING BODY 
DOWEL PIN 


OIL PUMP 


ACCUMULATOR BODY 
DRIVE GEAR COVER 
16Т/2М0 ACCMULATOR 
MAIN SEPARATOR BODY 
PLATE 
basi 
D 
227 
TORQUE CONVERTER HOUSING 
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NOTE: 

* Clean all parts thoroughly in solvent or carburetor 
cleaner and dry with compressed air. 

* Blow out all passages. 

ow 


hen removing the valve body, replace the following: 
O-rings 


* Lock washers 


Remove the two bolts securing the servo detent base, 
then remove the servo detent base. 


Remove the two bolts securing the ATF strainer, then 
remove the ATF strainer. 


Remove the oil feed pipes from the servo body and 
main valve body. 


Remove the three bolts securing the 4th accumulator 
cover, then remove the 4th accumulator cover. 


NOTE: 

The 4th accumulator cover is spring loaded, to 
prevent stripping the threads in the servo body, press 
down on the accumulator cover while unscrewing the 
bolts in a crisscross pattern. 


Remove the seven bolts securing the servo body, then 
remove the servo body and separator plate. 


Remove the secondary valve body and separator plate. 
Remove the seven bolts securing the throttle valve 
body, then remove the throttle valve body and 
separator plate. 


Remove the bolt securing the regulator valve body, 
then remove the regulator valve body. 


. Remove the stator shaft and stopper shaft. 


. Remove the detent spring from the detent arm, then 


remove the control shaft from the torque converter 
housing. 


. Remove the detent arm and detent arm shaft from the 


main valve body. 


. Remove the four bolts securing the main valve body, 


then remove the main valve body. 


. Remove the six bolts securing the 1st/2nd accumu- 


lator body, then remove the 1st/2nd accumulator body. 


. Remove the oil pump driven gear shaft, then remove 


the oil pump gears. 


. Remove the main separator plate with three dowel 


pins. 


Valve Body 


Repair 


NOTE: 

This repair is only necessary if one or more of the 
valves in a valve body do not slide smoothly in their 
bores. You may use this procedure to free the valves 
in the valve bodies. 


Soak a sheet of #600 abrasive paper in ATF for 
about 30 minutes. 


Carefully tap the valve body so the sticking valve 
drops out of its bore. 


CAUTION: 

It may be necessary to use a small screwdriver to pry 
the valve free. Be careful not to scratch the bore 
with the screwdriver. 


Inspect the valve for any scuff marks. Use the ATF- 
soaked #600 paper to polish off any burrs that are on 
the valve, then wash the valve in solvent and dry it 
with compressed air. 


Roll up half a sheet of ATF-soaked #600 paper and 
insert it in the valve bore of the sticking valve. 

Twist the paper slightly, so that it unrolls and fits the 
bore tightly, then polish the bore by twisting the paper 
as you push it in and out. 


CAUTION: 
The valve body is aluminum and doesn't require 
much polishing to remove any burrs. 


ATF-soaked 
# 600 abrasive 
paper 
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Remove the #600 paper. Thoroughly wash the entire 
valve body in solvent, then dry with compressed air. 


Coat the valve with ATF, then drop it into its bore. ft 
should drop to the bottom of the bore under its own 
weight. If not, repeat step 4, then retest. 


Remove the valve and thoroughly clean it and the 
valve body with solvent. Dry all parts with 
compressed air, then reassemble using ATF as a 
lubricant. 


Valve 
Assembly 


NOTE: * Set the spring in the valve and install them іп the valve 
Coat all parts with ATF before assembly. body. Push the spring in with a screwdriver, then 
install the spring seat. 
Install the valve, valve spring and cap in the velve body, 
and secure with the roller. 


ROLLER 


SPRING SEAT 


VALVE BODY 


VALVE BODY 


VALVE BODY 


«o 


SPRING 
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Valve Caps 


Description 


Caps with one projected tip and one flat end are 
installed with the flat end toward the inside of the 
valve body. 

Caps with a projected tip on each end are installed 
with the smaller tip toward the inside of the valve 
body. The small tip is a spring guide. 


TOWARD OUTSIDE OF VALVE BODY 


TOWARD INSIDE OF VALVE BODY 


Caps with one projected tip and hollow end are 
installed with the tip toward the inside of the valve 
body. The tip is a spring guide. 


TOWARD OUTSIDE OF VALVE BODY 


TOWARD INSIDE OF VALVE BODY 
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Caps with hollow ends are installed with the hollow 
away from the inside of the valve body. 

Caps with notched ends are installed with the notch 
toward the inside of the valve body. 

Caps with flat ends and a hole through the center are 
installed with the smaller hole toward the inside of the 
valve body. 


TOWARD OUTSIDE OF VALVE BODY 


TOWARD INSIDE OF VALVE BODY 


Oil Pump 


1. 


Inspection 


Install the oil pump gears and oil pump driven gear 
shaft in the main valve body. 


CHAMFER GROOVE 


© 


OIL PUMP 
DRIVEN GEAR 


Grooved and chamfered 
side faces separator 


“A 


OIL PUMP 


VE oe DRIVEN GEAR 


DRIVE GEAR 


OIL PUMP 
DRIVEN GEAR SHAFT 


MAIN VALVE BODY 


Measure the side clearance of the oil pump drive and 
driven gears. 


Oil Pump Gears Side (Radial) Clearance: 
Standard (New): 

Oil Pump Drive gear 

0.210--0.265 mm (0.0083—0.0104 in) 
Oil Pump Driven gear 

0.035--0.063 mm (0.0014--0.0025 іп) 


MAIN VALVE BODY 


OIL PUMP 
DRIVEN GEAR 
Inspect teeth for 
wear or damage. 

OIL PUMP 

ORIVE GEAR 

Inspect teeth for 

wear or damage. 


Remove the oil pump driven gear shaft. Measure the 
thrust clearance of the oil pump driven gear-to-valve 
body. 


Oil Pump Drive/Driven Gear Thrust (Axial) Clearance: 
Standard (New): 0.03—0.05 mm (0.001--0.002 іп) 


Service Limit: 0.07 mm (0.003 іп) 


OIL PUMP 


STRAIGHT EDGE DRIVEN GEAR 


Main Valve Body 
Disassembly/Inspection/Reassembly 


NOTE: 

© Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 
е Replace valve body as an assembly if any parts are worn or damaged. 

е Check all valves for free movement. If any fail to slide freely, see Vaive Body Repair on page 14-98. 


CAUTION: 
Do not use a magnet to remove the check balls; it may magnetize the balls. 


MODULATOR VALVE 
CPC VALVE 
[9] 
COOLER RELIEF VALVE 3—2 KICK-DOWN 
x 3-2 к qum OIL FEED PIPE 
x o leplace. a 
SPRING SEAT 3 б Q Ge, Install in this direction. 
Ф 2; 
© 1% v C? x DETENT ARM 
LOCK-UP SHIFT Qo O CO @ E 
VALVE о Ф eS % = 
Cr Gs © к, 


DETENT ARM 


1—2 SHIFT VALVE 


2-3 SHIFT VALVE 


MAIN VALVE BODY / 
Inspect for scoring 
or damage. 


MANUAL VALVE 
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MAIN VALVE BODY 
{Sectional View) 


SPRING SPECIFICATIONS 


| 


DETENT ARM SHAFT 


rema 7 e 
SSS cy peer 


2 


TD 


7 
i 
ES 
1 
3 
5 


“з 


YW 


CHECK BALLS 


Unit: mm (in) 


Spring 


Standard (New) 


Wire Dia. 


Lock-up control valve spring 
Lock-up shift valve spring 
Cooler relief valve spring 
Modulator valve spring 

CPC valve spring 

3— 2 kick-down valve spring 
1—2 shift valve spring 

2-3 shift valve spring 


СЕСЕ % 


0.70 (0.028 
0.90 (0.035) 
1.10 (0.043) 
1.40 (0.055) 
1.40 (0.055) 
1.20 (0.047) 
1.00 (0.039) 
0.90 (0.035) 


Free Length | 


6.60 (0.260) 


38.00 (1.496) 
73.70 (2.902) 
46.80 (1.843) 
33.00 (1.299) 
33.00 (1.299) 
46.90 (1.846) 
41.30 (1.626) 
57.00 (2.244) 


Мо. of Coils 


Secondary Valve Body 
Disassembly/Inspection/Reassembly 


NOTE: 

© Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 
Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-98. 

Coat all parts with ATF before assembling. 

Replace the valve body as an assembly if any parts are worn or damaged. 


CAUTION: 
Do not use a magnet to remove the check balls; it may magnetize the balls. 


3—4 SHIFT VALVE 


® ® 
3RD KICK-DOWN 
eg, A VALVE 
(A 
| ж K 
%, CHECK BALLS 


4TH EXHAUST 
VALVE 


SERVO CONTROL 
VALVE 


ORIFICE CONTROL 
VALVE 


VALVE CAP 


P e 
“/ 


“% 
Ж. 
VALVE (^ ROLLER 
“о 


SECONDARY i 
VALVE BODY | 
Inspect for scoring \ 
or damage. 


SLEEVE @ 
| 


SPRING SEAT 
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CHECK BALLS 


Ei. ГГ 


ОРДЕРА УД г Ч 


CHECK BALLS 


SPRING SPECIFICATIONS 


Springs 


Wire Dia. 


4th exhaust valve spring 

3—4 shift valve spring 

Srd kick-down valve spring 
Servo control valve spring 
Orifice control valve spring 
2nd orifice control valve spring 


eee |o 


0.90 (0.035) 
0.90 (0.035) 
1.10 (0.043) 
1.00 (0.039) 
0.80 (0.031) 
0.60 (0.024) 


CHECK BALLS 


11-7) 


e 
126 


22222-4 | 


У 6 | 


(a 


) 


mme 


PLU i LCL л) 
Vj 


Dit 2722222271 
АЕ zu 


SECONDARY VALVE BODY 


(Sectional View) 


Standard (New) 


Unit: mm (in) 


O.D. 


Free Length 


No. of Coils | 


7.10 (0.280) 
7.80 (0.299) 
7.60 (0.299) 
8.10 (0.319) 
6.60 (0.260) 
6.60 (0.260) 


60.80 (2.394) 
57.00 (2.244) 
48.30 (1.902) 
52.60 (2.071) 
52.50 (2.067) 
58.30 (2.295) 


Regulator Valve Body 
Disassembly/Inspection/Reassembly 


NOTE: 

е Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out ail passages. 
е Replace valve body as an assembly if any parts are worn or damaged. 

е Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-98. 


1. Hold the regulator spring cap in place while removing the stopper bolt. Once the stopper bolt is removed, release the spring 
cap slowly. 


CAUTION: 
The regulator spring cap can pop out when the lock bolt is removed. 


Reassembly is the reverse order of disassembly. 


NOTE: 

* Coat all parts with ATF. 

* Align the hole in the regulator spring cap with the hole in the valve body; then press the spring cap into the valve body 
and tighten the stopper bolt. 


REGULATOR 
SPRING CAP 


STOPPER BOLT 
6x 1.0 mm 
12 Nem (1.2 kg-m , 9 Ib-ft) 


REGULATOR VALVE 


FILTER 
Replace. 


PS LOCK-UP TIMING VALVE 
REGULATOR VALVE BODY 
Inspect for wear, scratches 
or scoring. 


TORQUE CONVERTER 
CHECK VALVE 


— ROLLER 


SPRING SPECIFICATIONS 
Unit: mm (in) 


Standard (New) 


Wire Dia. D. Free Length No. of Coils 


Ə 


Regulator valve springA F22A1 engine | 1.80 (0.071) | 14.70 (0.579) | 86.50 (3.406) 

H23A1 engine | 1.80 (0.071) | 14.70 (0.579) | 88.60 (3.488) 
Regulator valve spring B 1.80 (0.071) | 9.60 (0.378) 144.00 (1.732) 
Stator reaction spring 4.50 (0.177) | 35.40 (1.394) | 30.30 (1.193) 
Lock-up timing valve spring 0.80 (0.031) | 6.60 (0.260) | 51.10 (2.012) 
Torque converter check valve spring 1.10 (0.043) | 8.40 (0.331) } 36.40 (1.433) 


п) (ә) (e (9) 


(ғ) 


6 
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Throttle Valve Body ^ 
Disassembly/Inspection/Reassembly 


NOTE: 

* Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 
Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-98. 
Coat all parts with ATF before assembling. 
Replace the valve body as an assembly if any parts are worn or damaged. 


BOLT 
5 x 0.8 mm 
8 N-m (0.8 kgm , 58 lb-ft) 


THROTTLE LONG VALVE 


THROTTLE CAM 
STOPPER 


THROTTLE ADJUSTING BOLT 
CAUTION: Do not loosen or remove. 


RELIEF VALVE 


THROTTLE VALVE BODY 
Inspect for wear, 


scratches or scoring. SPRING SEAT 


SPRING SPECIFICATIONS 
Unit: mm (in) 


Standard (New) 


Springs 


Wire Dia. |. Free Length No. of Coils 


Throttle valve B spring 1.40 0.055) | 8.50 (0.335) | 41.50 (1.634) 
1.40 (0.055) | 8.50 (0.335) | 41.50 (1.634) 
1.40 (0.055) | 8.50 (0.335) | 41.60 (1.638) 
Throttle valve B adjusting spring 0.80 (0.031) | 6.20 (0.244) | 30.00 (1.181) 
Relief valve spring 1.00 (0.039) | 8.40 (0.331) | 39.10 (1.539) 


Servo Body 
Disassembly/Inspection/Reassembly 


NOTE: 
Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 


Replace the servo body as an assembly if any parts are worn or damaged. 
Replace ATF strainer if its inlet opening is clogged. 
Coat all parts with ATF before assembly. 


4TH ACCUMULATOR COVER 


ATF STRAINER 
Clean or replace. 


4TH ACCUMULATOR 


1ST-HOLD 
ACCUMULATOR 
PISTON 


SERVO DETENT BASE 


OIL FEED PIPE 


SERVO BODY 
Inspect for wear 
scratches or scoring. 


® 


O-RING 
Replace. > 
SHIFT FORK SHAFT/SERVO VALVE 
3RD ACCUMULATOR Inspect for scoring or damage. 
PISTON 


SPRING SPECIFICATIONS 
Unit: mm (in) 


Standard (New) 


Springs 
Wire Dia. 0.0. Free Length | No. of Coils 


4th accumulator spring 2.90 (0.114) | 22.00 (0.866) | 90.10 (3.547) 
1st-hold accumulator spring 4.0010.157) | 25.00 (0.984) | 64.70 (2.547) 
3rd accumulator spring 2.60 (0.102) | 17.50 (0.689) |104.50 (4.114) 
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1st/2nd Accumulator Body ОО; 


Disassembly/Inspection/Reassembly 


NOTE: 
* Clean all parts thoroughly in solvent or carburetor cleaner, and dry with compressed air. Blow out all passages. 
* Coat all parts with ATF before assembly. 


CAUTION: Do not use a magnet to remove the check balls; it may magnetize the balls. 


ACCUMULATOR 


BODY COVER 
18Т ACCUMULATOR CHOKE C 2 


18Т/2М0 ACCUMULATOR BODY CHECK BALL 


1ST ACCUMULATOR 
PISTON 


2ND ACCUMULATOR PISTON 


SPRING SPECIFICATIONS 
Unit: mm (іп) 


Standard (New) 


Springs 
Wire Dia. OD. Free Length No. of Coils 


1st accumulator spring 1.80 (0.071) |16.30 (0.642) 115.40 (4.543) 
2nd accumulator spring 3.30 (0.130) | 22.00 (0.866) | 84.90 (3.343) 


Mainshaft 


Disassembly/Inspection/Reassembly 


NOTE: 

* Lubricate all parts with ATF during reassembly. 

* Install the thrust needle bearings with unrolled edge of bearing retainer facing washer. 

* Inspect thrust needle and needle bearings for galling and rough movement. 

е Before installing the O-rings, wrap the shaft splines with tape to prevent damage to the O-rings. 


LOCKNUT (FLANGE NUT} 
Replace. 


NOTE: Left-hand threads 
230 N-m (23.0 kg-m , 166 lb-ft) 
202 


2 170 N:m (17.0 kg-m , 123 Ib-ft) 
CONICAL SPRING WASHER 
Replace. 


IDLER GEAR 


TRANSMISSION 
HOUSING BEARING 


= 2—— SNAP RING 


COLLAR 
=. 


THRUST NEEDLE BEARING 
4TH/REVERSE GEAR 


NEEDLE BEARINGS 


O-RINGS с THRUST NEEDLE BEARING 
Replace. 7 


4THE GEAR COLLAR 


3RD/4TH CLUTCH 
ASSEMBLY 


MAINSHAFT 

Check splines for excessive 
wear or damage. 

Check bearing surface for 


scoring, scratches or 3RD GEAR COLLAR 
excessive wear. 


THRUST NEEDLE BEARING 


NEEDLE BEARING 


3RD GEAR 


^ Ti IEEDLE BEARING 
SEALING RINGS, 35 mm ^ HRUST N 


SEALING RING, 29 mm 


NEEDLE BEARING 
И 


SET RING, 23 mm 
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Countershaft 
Disassembly/Inspection/Reassembly 


NOTE: 
* Lubricate all parts with ATF during reassembly. 


* Install the thrust needle bearings with unrolled edge of bearing retainer facing washer. 
© Inspect thrust needle and needie bearings for galling and rough movement. 
е Before installing the O-rings, wrap the shaft splines with tape to prevent damage to the O-rings. 


REVERSE SELECTOR HUB 


2ND GEAR 
REVERSE GEAR 


NEEDLE BEARING 


S 


REVERSE 


D) a SELECTOR 


SNAP RING. 


O-RINGS 


COUNTERSHAFT aS yi 


Check splines for excessive 
wear or damage. 

Check bearing surface for 
scoring, scratches or 
excessive wear. 


IAN jp 
ХО 
(9 a 


4TH GEAR 


NEEDLE BEARING 
COLLAR, 32 mm 
COTTERS, 29 mm 
DISTANCE COLLAR 


3RD GEAR 


THRUST NEEDLE 
BEARING 


NEEDLE BEARING 


THRUST WASHER 
1ST GEAR COLLAR 


1ST-HOLD CLUTCH 


L^ ASSEMBLY 


LOCKNUT (FLANGE NUT) 
Replace. 
230 N-m (23.0 kg-m , 166 Ib-ft) 


202 
170 N:m (17.0 kg-m , 123 Ю-Н) 


CONICAL SPRING WASHER 


Replace. 


2—7 PARKING GEAR 


THRUST NEEDLE 


і Sa BEARING 
Nà „~ IDLER GEAR 


NEEDLE BEARING 
THRUST NEEDLE BEARING 


| „———— THRUST WASHER 


TRANSMISSION 
D) —— HOUSING BEARING 
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Countershaft 
Removal 


Using a press, press out the countershaft while 
supporting the 1st-hold clutch. 


NOTE: 


Place an attachment between the press and 
countershaft to prevent damage to the shaft. 


ATTACHMENT 


1ST-HOLD CLUTCH 
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Installation 


NOTE: 
Lubricate all parts with ATF during assembly. 


1. 


3. 


Install two new O-rings on the countershaft. 


NOTE: 
Before installing the O-rings, wrap the shaft splines 
with tape to prevent damage to the O-rings. 


Assemble the 1st-hold clutch assembly, 1st gear collar, 
thrust washer, needle bearing, 151 gear, one-way 
clutch, thrust needle bearing and 3rd gear. 


3RD GEAR 


THRUST NEEDLE 
BEARING 


ONE-WAY CLUTCH 
Install in this direction. 


1ST GEAR 


NEEDLE BEARING 


THRUST WASHER 


1ST GEAR COLLAR 


1ST-HOLD CLUTCH 
ASSEMBLY 


Install the above assembly on the countershaft. 


Align the shaft splines with those of 3rd gear, then 
press the countershaft into 3rd gear with a press. 


NOTE: 

* Also align the shaft splines with those of the 1st- 
hold clutch when pressing the countershaft into the 
3rd gear. 

* Use an attachment between the shaft and a press 
to prevent damage to the countershaft. 

* Stop pressing the countershaft when the 1st-hold 
clutch contacts the final drive gear. 


ATTACHMENT 


FINAL DRIVE GEAR 


1ST-HOLD CLUTCH 


One-way Clutch 
Disassembly/Inspection/Reassembly 


1. Separate countershaft 3rd gear from countershaft 1st 3. Inspect the parts as follows: 
gear by turning 3rd gear in the direction shown. 


COUNTERSHAFT 
3RD GEAR 
ma inspect 3rd gear 
for wear or scoring. 


Inspect the thrust 
needle bearing for 
damage or faulty 
movement. 


Inspect the one-way 

clutch for damage or 

faulty movement. 
COUNTERSHAFT 1ST GEAR 


inspect 1st gear 


2. Remove the one-way clutch by prying it up with the 4 «x for wear or scoring. 
end of a screwdriver. е 


COUNTERSHAFT 
ONE-WAY CLUTCH 1ST GEAR 


After the parts are assembled, hold countershaft 
tst gear and turn countershaft 3rd gear in the 
direction shown to be sure it turns freely. 


COUNTERSHAFT 3RD GEAR 


SCREWDRIVER 


COUNTERSHAFT 1ST GEAR 
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Secondary Shaft 5 
Disassembly/Inspection/Reassembly 


NOTE: 

* Lubricate all parts with ATF during reassembly. 

Install the thrust needle bearings with unrolled edge of bearing retainer facing washer. 

* Inspect thrust needle and needie bearings for galling and rough movement. 

* Before installing the O-rings, wrap the shaft splines with tape to prevent damage to the O-rings. 


LOCKNUT (FLANGE NUT) 
Replace. 


230 Nm (23.0 kg-m , 166 Ib-ft) 
305 


170 № (17.0 kg-m , 123 lb-ft) 


CONICAL SPRING WASHER 
Replace. 


IDLER GEAR 


ў TRANSMISSION HOUSING 
+ BEARING 


THRUST NEEDLE BEARING 


< 2ND GEAR 
O-RINGS lac 
Replace. 


Ye SECONDARY SHAFT NEEDLE BEARINGS 
in Check splines for excessive д 

X wear or damage. 

Check bearing surface for 


scoring, scratches or ЧЇ THRUST NEEDLE BEARING 
excessive wear. | 


y 


(€ 


SPLINED WASHER 


one o Selective part 


THRUST NEEDLE BEARING Кый ) ) 18T/2ND CLUTCH 
: Ж ASSEMBLY 


( 


С 


қ 


COTTER RETAINER 
------- SNAP RING 


== SEALING RINGS, 32 mm 


Secondary Shaft 


Inspection 


* Clearance Measurement 


NOTE: 
Lubricate all parts with ATF during assembly. 


1. Remove the secondary shaft bearing from the 
transmission housing (see page 14-129). 


Assemble the secondary shaft assembly without 
O-rings. Install the idler gear using a press, then torque 
the secondary shaft locknut to 

30 N:m (3.0 kg-m , 22 Ib-ft) 


NOTE: 
Do not install the O-rings during inspection. 


LOCKNUT 
30 N:m (3.0 кет, 
22 lb-ft) 


3. Attach the dial indicator to 2nd gear as shown. 


DIAL INDICATOR 


Measure 2nd gears axial clearance while moving 2nd 
gear. 


STANDARD: 0.07—0.15 mm (0.003— 0.006 in) 
NOTE: 


Take measurements in at least three places, and use 
the average as the actual clearance. 


SPLINED WASHER 


5. if the clearance is out of tolerance, remove the splined 
washer and measure the thickness. 


SPLINED WASHER 


Part Number Thickness 


90406 — PX4— 700 4.05 mm (0.159 in) 


7—PX4— 
9040 700 


90408—PX4-— 700 4.15 mm (0.163 in) 


4.10 mm (0.161 in) 


2ND GEAR 
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90409—РХ4— 700 


4.20 mm (0.165 in) 


90410— PX4— 700 


4.25 mm (0.167 in) 


90411—PX4— 700 


4.30 mm (0.169 in) 


90412— PX4— 700 


4.35 mm (0.171 in) 


—} 


90413—PX4— 700 4.40 mm (0.173 in) 
{ 


90414—PX4—700 


4.45 mm (0.175 in) 


After replacing the splined washer, make sure that the 
clearance is within tolerance. 


e 
Clutch 2 
Illustrated Index 
3RD/4TH CLUTCH ASSEMBLY 
SNAP RING 
CLUTCH END PLATE 
O-RINGS CLUTCH DISCS 
Replace. Standard thickness: 
1.94 mm (0.076 in) 
CLUTCHPLATES / 5 
р E Standard thickness: 
А 2.30 mm (0.091 іп) 
PISTON 


RETURN — 3) 


SPRING RETAINER — € 
SNAP RING - 9 


CLUTCH PLATES 

Standard thickness: 

2.30 mm (0.091 іп) CLUTCH DISCS 
Standard thickness: 


1.94 mm (0.076 іп) 


CLUTCH END PLATE 


SNAP RING ШШЕ”, 


Не SNAP RING 
SPRING RETAINER 


RETURN SPRING 


PISTON 


(cont‘d) 
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Clutch 


Illustrated Index (cont'd) ----------------------- 


1ST/2ND CLUTCH ASSEMBLY: H23A1 Engine 


SNAP RING 


— 7 CLUTCH END PLATE 


O-RINGS 
CLUTCH PLATES 
Replace. Standard thickness: 


2.00 mm (0.079 in) 


PISTON 


RETURN — C 


SPRING RETAINER --О 
SNAP RING pecu 


CLUTCH DISCS 
Standard thickness: 


1.94 mm (0.076 in) 


SPRING RETAINER 
~O RETURN SPRING 


CLUTCH PLATES 

Standard thickness: 

2.00 mm (0.079 in) 
CLUTCH DISCS DISC SPRING 
Standard thickness: 


1.94 mm (0.076 in) 


PISTON 


CLUTCH END PLATE 


O-RINGS 
Replace. 


SNAP RING —-( 
2ND CLUTCH DRUM 


|-- 1ST CLUTCH DRUM 
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Ф 
1ST/2ND CLUTCH ASSEMBLY: F22A1 Engine 
SNAP RING 
CLUTCH END PLATE 
O-RINGS CLUTCH DISCS 
Replace. Standard thickness: 
“с „9 1.94 mm (0.076 in) 
CLUTCH PLATES «ах: 
<< Be Standard thickness: 
PISTON——— — fj ) 2.60 mm (0.102 in) 
RETURN SPRING 


SPRING RETAINER = 
SNAP LEE db 


CLUTCH PLATES 
Standard thickness: 
2.00 mm (0.079 in) 


SNAP RING 
SPRING TUM eS) 


RETURN SPRING 
DISC SPRING 


PISTON 


CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) 


O-RINGS 
Replace. 


@ у 
"~ 2ND CLUTCH 
DRUM 


1ST CLUTCH DRUM 


(cont'd) 
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Clutch 


| Illustrated Index (сопе) ------------ т 


1ST-HOLD CLUTCH ASSEMBLY 


CLUTCH END PLATE 


CLUTCH DISCS 
Standard thickness: 
1.94 mm (0.076 in) CLUTCH PLATES 


Standard thickness: 
2.00 mm (0.079 in) 


Replace. 
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Disassembly 


1. Remove the snap ring, then remove the clutch end 
plate, clutch discs and plates. 


NOTE: For all clutches 


SNAP RING 


SCREWDRIVER 


2. Remove the disc spring. 


NOTE: For 1st-hold and 2nd clutches 


DISC SPRING 


3. Install the special tools as shown. 


NOTE: For ist-hold clutch 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
071.АЕ-РХ40100 


|“----- CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE—PL50100 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
O7GAE—PG40200 


NOTE: For 1st, 2nd, 3rd and 4th clutches. 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 


LÁ O7LAE—PX40100 
% Wa 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE—PL50100 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE—PG40200 


(сопа! 


Clutch 


Disassembly (cont'd) 


5. Remove the snap ring. Then remove the special tools, 


CAUTION: 
spring retainer and retrun spring. 


if either end of the compressor attachment is set over an 
area of the spring retainer which is unsupported by the 
return spring, the retainer may be damaged. 


Set here. 
Do not set here. 


NOTE: Steps 4 thru 6 are for all clutches. 


Wrap a shop rag around the clutch drum and apply air 
pressure to the oil passage to remove the piston. Place 
a finger tip on the other end while applying air pressure. 


4. Compress the return spring. 


OSHA-APPROVED 
30psi NOZZLE 
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Reassembly 


NOTE: 
* Clean ай parts thoroughly in solvent or carburetor 
cleaner, and dry with compressed air. 
* Blow out all passages. 
* Lubricate all parts with ATF before assembly. 
1. Inspect the piston for a loose check valve, if the check 
valve is loose, replace the piston. 


CHECK VALVE 


PISTON 


Be sure that the disc spring is securely staked. 


NOTE: 
For 1st, 3rd and Ath clutches 


Install new O-rings on the piston. 


E O-RINGS 


Install the piston in the clutch drum. Apply pressure 
and rotate to ensure proper seating. 


NOTE: 

* For all clutches 

* Lubricate the piston O-ring with ATF before 
installing. 

CAUTION: 

Do not pinch O-ring by installing the piston with force. 


PISTON 


CLUTCH DRUM 
Install the return spring and spring retainer and position 
the snap ring on the retainer. 


NOTE: For all clutches 


SNAP RING 


SPRING RETAINER 


ON RETURN SPRING 
№ 


(сопа) 


Clutch 


Reassembly (сопа) 


6. Install the special tools as shown. CAUTION: 
lf either end of the compressor attachment Is set 
NOTE: For 1st-hold clutch over an area of the spring retainer which is 
unsupported by the return spring, the retainer may be 
damaged. 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 


MEE 
COMPRESSOR 

ATTACHMENT Set here. 
О7НАЕ —PL50100 


Do not set here. 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE —PG40200 
NOTE: Steps 7 thru 9 are for all clutches. 


7. Compress the return spring. 
NOTE: For 1st, 2nd, 3rd and 4th clutches 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
O7LAE—PX40100 


CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE—PL50100 


CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE —PG40200 


14-124 


8. Install the snap ring. NOTE: Steps 11 thru 15 are for all clutches. 


. Soak the clutch discs thoroughly in ATF for a mini- 
mum of 30 minutes. 


. Starting with a clutch plate, alternately install the 
clutch plates and discs. Install the clutch end plate with 
flat side toward the disc. 

NOTE: 
Before installing the plates and discs, make sure the 
inside of the clutch drum is free of dirt or other foreign 
matter. 


CLUTCH END PLATE 


CLUTCH 


. Remove the special tools. 
. Install the disc spring. 


NOTE: 
* For 1st-hold and 2nd clutches 
* Install the disc spring in the direction shown. 


13. Install the snap ring. 


DISC SPRING SCREWDRIVER 


Install in this direction. 


SNAP RING 


CLUTCH DRUM PISTON 


lcont'd) 


Clutch 


Reassembly (cont'd) 


14. Measure the clearance between the clutch end plate 15. If the clearance is not within the service limits, select a 
and top disc with a dial indicator. new clutch end plate from the following table. 
Zero the dial indicator with the clutch end plate 
lowered and lift it up to the snap ring. The distance NOTE: 
that the clutch end plate moves is the clearance If the thickest clutch end plate is installed but the 
between the clutch end plate and top disc. clearance is still over the standard, replace the clutch 
discs and clutch plates. 
NOTE: 
Measure at three locations. CLUTCH END PLATE 


Part Number Thickness 
mm (in) 


Clutch End Plate-to-Top Disc Clearance: 


оз 
© 


ze 
ies 


22551—PX4—003 | 2.10 (0.083) 
22552—PX4—003 | 2.20 (0.087) 
22553 —РХ4—003 | 2.30 (0.091) 
22554—PX4—003 | 2.40 (0.094) 
22555—PX4—003 | 2.50 (0.098) 
22556--РХ4-- 003 | 2.60 (0.102) 
22557-РХ4--003 | 2.70 (0.106) 
22558—PX4—003 | 2.80 (0.110) 
22559—PX4—003 | 2.90 (0.114) 


| Clutch | Service Limit 


1st 0.65—0.85 mm (0.026—0.033 in) 
2nd 0.65--0.85 mm (0.026—0.033 іп) 
3rd 0.40—0.60 mm (0.016--0.024 іп) 
4th 0.40—0.60 mm (0.016—0.024 in) 
1st-Hold 0.80— 1.00 mm (0.031— 0.039 in) 


ce 400 AWN 


TOP DISC 
CLUTCH END PLATE 


Thickness 


CLUTCH END PLATE 
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Torque Converter Housing Bearings 
Mainshaft Bearing/Oil Seal Replacement 


1. Drive out the mainshaft bearing and oil seal, using the 3. Install the new oil seal flush with the housing, using the 
special tools as shown. special tools as shown. 


DRIVER 

07749--0010000 
DRIVER 
07749—0010000 


ATTACHMENT 
07947 6340500 


ATTACHMENT, 
72 x 75 mm 
07746—0010600 


TORQUE CONVERTER HOUSING 


2. Drive іп the new mainshaft bearing until it bottoms in 
the housing, using the special tools as shown. 


DRIVER 
07749— 0010000 


ATTACHMENT, 
62 x 68 mm 
07746—0010500 


| Torque Converter Housing Bearings 
Countershaft Bearing Replacement Secondary Shaft Bearing Replacement 


1. Remove the countershaft bearing using the special . Remove the secondary shaft bearing by heating the 
tool as shown. torque converter housing to 212°F (100°C) with a 
heat gun, then tap the housing until the bearing falls 

out. 


Commercially CAUTION: | 

Available Do not heat the case in excess of 212°F (100°C). 
3/8 In. x 16 threads/In. 

slide hammer 


> 
ADJUSTABLE if 
BEARING t lj 
PULLER, Р 


25—40 mm 
07736—A01000A COUNTERSHAFT 


NEEDLE BEARING 


SECONDARY 
SHAFT BEARING 


2. Install the oil guide plate. 2. Install the oil guide plate. 


3. Drive the new bearing into the housing, using the 3. Drive the new bearing into the housing, using the 
special tools as shown. Special tools as shown. 


DRIVER 


07749—0010000 DRIVER 


07749—0010000 


ATTACHMENT, 


62 x 68 mm 
07746—0010500 ATTACHMENT, 


52x 55 mm 
07746—0010400 


BEARING 


0—0.03 mm UR 2 = 
10—0.01 in) | тж А MEM 0—0.03 mm 
y я 10—0.01 In) 


HOUSING 


OIL GUIDE PLATE OIL GUIDE PLATE 


Transmission Housing Bearings 


Removal/Installation 


To remove the mainshaft, countershaft and secondary 
shaft bearings from the transmission housing, expand 
each snap ring with snap ring pliers, then push the 
bearing out. 


NOTE: 
Do not remove the snap rings unless it's necessary to 
clean the grooves in the housing. 


ЕСІ xí 
l 


Remove 


2. 


Expand each snap ring with snap ring pliers, insert the 
new bearing part-way into it, then release the pliers. 
Push the bearing down into the transmission until the 
ring snaps in place around it. 


NOTE: 


Install with groove side of the housing facing inside the 
transmission housing. 


Install 


J 


3. After installing the bearing verify the following: 


* The snap ring is seated in the bearing and housing 


grooves. 


* The snap ring operates properly. 
* The ring end gap is correct. 


Endgap: 0—7 mm 
10— 0.28 in) 


SNAP RING 


Transmission 
Reassembly 


NOTE: 
* Coat ай parts with ATF. 
е Replace the parts below: 
* O-rings 
* Lock washers 
* Gaskets 
* Locknuts and conical spring washers 
* Sealing washer 
* Torque the 6 x 1.0 mm Bolts: 
12 Мт (1.2 kgm, 9 ib-ft) 


6x 1.0 mm 
^ 7 Bolts 
THROTTLE ATF STRAINER 
CONTROL 
SHAFT | 
А 
| THROTTLE VALVE BODY ATWAGCUMULATOR 
e ww O-RING COVER 
e Replace. 
THROTTLE SEPARATOR im 6x 1.0 mm 
PLATE 1 2Bolts 
6x10mm OIL FEED PIPE 
1 Bolt 
E-RING LOCK WASHER 
Replace. REGULATOR VALVE Replace. 
BODY 
SERVO DETENT 
6x 1.0 mm 
STOPPER SHAFT, O-RING 7 Bolts БАЗЕ 
у Replace. 
TORQUE CONVERTER S P 
CHECK VALVE D Pa STATOR SHAFT Р 
Pb 
5 DETENT ARM SHAFT 
CHECK VALVE SPRING KI Ww SERVO SEPARATOR 
i LÍ DETENT ARM PLATE 
OIL FEED PIPE p Д CONTROL 
— б 1 SHAFT CHECK BALLS 
6x 1.0 mm 
1 Вок SECONDARY VALVE 
DETENT BODY 
8x 1.25 mm SPRING 
18 Nem (1.8 кет, 
Jota yy CONDARY БЕРДІ 
MAIN VALVE BODY < 71 PL ^ н 
OIL PUMP DRIVEN 6x 1.0 mm 
GEAR SHAFT 6 Bolts 
OIL PUMP DRIVEN GEAR OIL PUMP DRIVE GEAR ACCUMULATOR 
BODY COVER 
MAIN SEPARATOR PLATE ROCA — ізт/гмо 
ACCUMULATOR 
DOWEL PIN жыш 
Б 
TORQUE CONVERTER HOUSING 
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Install the main separator plate with three dowel pins 
on the torque converter housing. Then install the oil 
pump gears and oil pump driven gear shaft. 


NOTE: 
Install the ой pump driven gear with its grooved and 
chamfered side facing down. 


OIL PUMP DRIVEN 
GEAR SHAFT 


OIL PUMP 
DRIVE GEAR 


GROOVE 


WOLPUMP — CHAMFER 


GEAR B 
Grooved and chamfered 


side faces separator plate. 


Install the main valve body with four bolts. Make sure 
the oil pump drive gear rotates smoothly in the normal 
operating direction and oil pump driven gear shaft 
moves smoothly in the axial and normal operating 
directions. 


Н the oil pump drive gear and oil pump driven gear 
shaft do not move freely, loosen the main valve body 
bolts, realign the oil pump driven gear shaft, and then 
retighten to the specified torque. 


CAUTION: 

Failure to align the oil pump driven gear shaft 
correctly will result in a seized oil pump drive gear or 
oil pump driven gear shaft. 


OlL PUMP DRIVEN 
GEAR SHAFT 


OIL PUMP 
OIL PUMP DRIVEN GEAR 
DRIVE GEAR 


Install the stator shaft and stopper shaft. 


Install the two dowel pins, torque converter check 
valve and torque converter check valve spring in the 
main valve body. 


install the regulator valve body with the Бок on the 
main valve body. 


Install the two dowel pins and separator plate on the 
regulator valve body, then install the throttle valve 
body with seven bolts. 


. Install the secondary separator plate with two dowel 


pins on the main valve body. 


. Install the control shaft in the housing with the control 


shaft and manual valve together. 


. Install the detent arm and arm shaft in the main valve 


body, then hook the detent spring to the detent arm. 


SERVO SEPARATOR PLATE 


SECONDARY VALVE BODY 


N 


CONTROL SHAFT 


MANUAL VALVE 


. Install the secondary valve body, servo separator plate 


and servo body with seven bolts. 


. Install the oil feed pipe in the servo body, then install 


the 4th accumulator cover with three bolts. 


. Install the ATF strainer with two bolts. 


. Install the servo detent base with two bolts and new 


lock washers. 


. Install the 1st/2nd accumulator body with six bolts. 


. Install two oil feed pipes in the main valve body and 


the pipe in the servo body. 


(cont‘d) 


Transmission 


Reassembly (cont'd) -------------------- 


17. Instal the differential assembly, countershaft sub- 
assembly, mainshaft sub-assembly, and secondary 
shaft sub-assembly in the torque converter housing. 


MAINSHAFT 


SUB-ASSEMBLY COUNTERSHAFT 


SUB-ASSEMBLY 


SECONDARY SHAFT 
SUB-ASSEMBLY 


DIFFERENTIAL 
ASSEMBLY 


TORQUE 
CONVERTER 
HOUSING 


18. Install the splined washer, thrust needle bearing and 
needle bearings on the secondary shaft. 


19. Install the needle bearings, countershaft 4th gear, 
reverse selector hub, and reverse selector with the 
shift fork on the countershaft. 


NEEDLE BEARING 
REVERSE SELECTOR HUB 


REVERSE SELECTOR 
Install in this direction. 


NEEDLE 
BEARINGS 


(a COUNTERSHAFT 
THRUST 22 4TH GEAR 
NEEDLE 
BEARING NEEDLE BEARING 
SPLINED 
WASHER COUNTERSHAFT 


SECONDARY SHAFT 


20. Turn the shift fork shaft so the large chamfered hole is 
facing the fork bolt hole. Then install the shift fork and 
the lock bolt with a new lock washer, and torque. 
Bend the lock tab against the bolt head. 


SHIFT FORK BOLT HOLE 


LOCK WASHER 
Replace. 


LOCK BOLT 

6 x 1.0 mm 

14 Nem (1.4 kg-m , 
10 lb-ft) 


SHIFT FORK SHAFT 
BOLT HOLE 

Large chamfered hole 
faces this way. 


21. Install the secondary shaft 2nd gear, thrust needle 
bearing and thrust washer on the secondary shaft. 
Install the countershaft reverse gear and 2nd gear on 
the countershaft as shown. 


THRUST WASHER 


COUNTERSHAFT 
2ND GEAR 


THRUST: 


COUNTERSHAFT 
REVERSE GEAR 


SECONDARY 
SHAFT 
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22. Slip the reverse idler gear into the transmisson housing 
as shown. 


TRANSMISSION HOUSING 


REVERSE IDLER GEAR 
Install in this direction. 


23. Align the spring pin of the control shaft with the 
transmission housing groove by turning the control 
shaft. 


24. Install three dowel pins and a new gasket on the 
torque converter housing. 


25. Place the transmission housing on the torque 
converter housing. 


CONTROL SHAFT 


SPRING PIN 


10 x 1.25 mm GROOVE 
55 Nem (5.5 kg-m , 
40 b-ft) 


TRANSMISSION 


DOWEL РІМ. 


TORQUE CONVERTER 
HOUSING 


DOWEL PIN 


26. Instail the transmission housing bolts and transmission 
hanger, then torque the bolts to 55 Nem (5.5 kg-m, 40 
lb-ft} in two or more steps in the pattern shown. 


27. Engage the reverse idler gear to the countershaft and 
mainshaft reverse gears, then install the reverse idler 
gear shaft holder on the transmission housing. 


6 x 1.0 mm 
12 Nem (12 kg-m , 
9 Ib-ft) 

REVERSE IDLER 


GEAR SHAFT. 
HOLDER 


REVERSE IDLER 
GEAR 


28. Install the parking brake lever on the control shaft, 
then torque the lock boit loosely with a new lock 
washer. 


NOTE: 
Do not tighten the lock bolt to the specified torque and 
bend the lock tab in this step. 


(cont'd: 


Transmission 
Reassembly (сопа) 


29. Slip the special tool onto the mainshaft. 


MAINSHAFT HOLDER 
07GAB—PF50100 or 
07GAB—PF50101 


30. Install the mainshaft idler gear. 


31. Install the old locknut on the mainshaft to seat the idler 
gear. 


NOTE: 
* The mainshaft locknut has left-hand threads. 
* Do not drive the idier gear on with a hammer. 


TORQUE: 230 N:m (23.0 kg-m , 166 Ib-ft) 


32. Install the secondary shaft idler gear on the secondary 
shaft. 


33. Install the thrust washer, thrust needle bearing, needle 
bearing, countershaft idler gear and parking gear on 
the countershaft. 


34. Install the old locknut on the secondary shaft. Tighten 
the old locknut to seat the secondary shaft idler gear 
while holding the countershaft idler gear. 


NOTE: 
Do not drive the idler gear on with a hammer. 


TORQUE: 230 N:m (23.0 kg-m , 166 Ib-ft) 


COUNTERSHAFT 
IDLER GEAR 


PARKING GEAR 


MAINSHAFT IDLER 
GEAR 
Left-hand threads 


SECONDARY SHAFT 
IDLER GEAR 


35. Place a 24 mm socket on the parking gear, and install a 
10 x 1.25 mm bolt in the countershaft. Then engage 
the parking brake pawi with the parking gear by 
moving up the parking brake pawl. 


CAUTION: 
Keep all of the particles out of the transmission when 
installing a bolt. 

36. Tighten the bolt and lightly seat the parking gear. 


NOTE: 
Do not drive the parking gear on with à hammer. 


37. Remove the bolt and socket. 


38. Use the old locknut to tighten the press fit parking 
gear to the specified torque, then loosen it. 


TORQUE: 230 N-m (23.0 kg-m , 166 lb-ft) 


SOCKET, 24 mm 


PARKING GEAR 


>” “7 
10х1 25 cs 
BOLT 


PARKING BRAKE 
PAWL 


39. Remove the old locknuts, then install new conical 
spring washers and new locknuts on each shaft. 


CAUTION: 
Install the conical spring washers in the direction 
shown. 
MAINSHAFT LOCKNUT 
Left-hand Left-hand threads 


threads mark 


COUNTERSHAFT 
LOCKNUT 


Stamp side 


SECONDARY SHAFT 
LOCKNUT 


CONICAL SPRING 
WASHERS 

install in this 
direction. 


14-134 


40. Tighten the locknuts to specified torque. 42. Set the parking brake lever in the | P | position, then 
verify that the parking brake pawl engages the parking 
TORQUE: gear. 
Mainshaft 170 №т (17.0 kg-m, 123 Ib-ft) 


. If the pawl does not engage fully, check the parking 
Countershaft 170 М.т (17.0 kg-m, 123 Ib-ft) brake pawl stopper clearance as described on page 
14-136. 
Secondary shaft 170 Мт (17.0 kg-m, 123 Ib-ft) 
. Tighten the lock bolt, and bend the lock tab against the 
NOTE: bolt head. 
The mainshaft locknut has left-hand threads. 


PARKING BRAKE 
LEVER ROLLER 


TORQUE WRENCH LOCK BOLT 


MAINSHAFT 
IDLER GEAR 


PARKING GEAR 
PARKING BRAKE 


SECONDARY SHAFT PARKING BRAKE PAWL 
IDLER GEAR PAWL SHAFT 


45. Install the right side cover. 
41. Stake each locknut into its shaft using a 3.5 mm punch. 
TORQUE: 12 Nm (1.2 kg-m , 9 Ib-ft) 


3.0—3.5 mm 
10.12—0.14 іп) 


(0.03—0.05 іп) 
. Install the ATF cooler pipes with new sealing washers. 


TORQUE: 29 М.т (2.9 kg-m , 21 lb-ft} 


47. Install the ATF level gauge. 


Right Side Cover Parking Brake Stopper 
Feed Pipe Installation Inspection/Adjustment 


Install the feed pipes in the right side cover with new . Set the parking brake lever in the! P | position. 

O-rings, aligning the lugs with the grooves in the right 

side over. . Measure the distance between the parking brake paw! 
shaft and the parking brake lever roller pin as shown. 


Install the snap rings. 
STANDARD: 64.5--65.5 mm (2.54--2.58 іп) 


FEED PIPE 
PARKING BRAKE 
PARKING GEAR LEVER ROLLER PIN 


LOCK BOLT 
6x 1.0 mm 


O-RINGS 14 Nem (1.4 kgm , 


Replace. 


LOCK WASHER 
Replace. 


PARKING BRAKE 
STOPPER 


PARKING BRAKE LEVER 


PARKINGBRAKE PARKING BRAKE 
RIGHT SIDE COVER PAWLSHAFT PAWL 


Ҥ the measurement is out of tolerance, select and 
install the appropriate parking brake stopper from the 
table below. 


TU 


PARKING BRAKE STOPPER 


PARKING BRAKE STOPPER 


Part Number li L2 


24537—PA9—003| 11.00 mm | 11.00 mm 
(0.433 in) | (0.433 іп) 


2 |24538—PA9—003, 10.80 mm | 10.65 mm 
(0.425 in) | (0.419 in) 


24539—PA9—003| 10.60 mm | 10.30 mm 
(0.417 in) | (0.406 in) 


4. After replacing the parking brake stopper, make sure 
the distance is within tolerance. 


i Torque Converter ub 
| Disassembly 


6x 1.0 mm DRIVE PLATE 
75 Nem (7.5 kgm , 54 Ib-ft) Inspect for cracks. 


TORQUE CONVERTER 
ASSEMBLY/RING GEAR 


WASHER 


12x 1.0 mm 


75 N:m (7.5 kgm , 54 b-ft) 
Torque in crisscross pattern. 


Transmission 


Installation 
1. Flush the ATF cooler as described on pages 14-142 5. install the transmission housing mounting bolts. 
and 143. 


2. Install the starter motor on the torque converter 
housing, and install the two 14 x 20 mm dowel pins in 
the torque converter housing. 


45 Nem 14.5 Кет, 
33 Ib-ft) 


STARTER MOTOR 


DOWEL PIN 
14 x 20 mm 


TRANSMISSION HOUSING 


MOUNTING BOLTS 
12 x 1.25 mm 
65 Мт (6.5 kg-m , 47 Ib-ft) 
DOWEL PIN 
14 x 20 mm 
Pici TORQUE CONVERTER 
Б ASSEMBLY 6. Tighten the front engine mount bracket bolts to 
specified torque. 
3. Place the transmission on a jack, and raise to the 
engine assembly level. 
FRONT ENGINE MOUNT 
4. Attach the transmission on the engine, then install the BRACKET BOLTS 
transmission housing mounting bolts, rear engine 10 x 1.25 mm 
mounting bolts and intake manifold bracket bolts. 39 Nm (3.9 kg-m , 28 lb-ft) 
INTAKE MANIFOLD 
BRACKET BOLTS 
8x 1.25 mm 
22 Nem (2:2 kg-m , 
INTAKE MANIFOLD 
BRACKET 15 E 
TRANSMISSION 
HOUSING 
MOUNTING BOLTS 
12 x 1.25 mm 


65 Nem (6.5 кет, 
47 lb-ft) 


FRONT ENGINE 
MOUNT BRACKET 


FRONT ENGINE 
MOUNT 


REAR ENGINE MOUNTING 
TRANSMISSION JACK BOLTS 

12 x 1.25 mm 

Replace. 


55 Nem (5.5 kg-m , 40 lb-ft) 
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Install the transmission mount. Tighten the bolt then . Install the control lever with the shift cable on the 
tighten the nuts to specified torque, and retighten the control shaft. 
bolt to specified torque. 

NUTS CAUTION: 

10 x 1.25 mm Take care not to bend the shift cable. 

39 N-m (3.9 kgm, 28 b-ft) 

. Install the lock bolt with a new lock washer, then bend 
the lock tab. 


12. Install the torque converter cover and shift cable 
cover. 


SHIFT CABEL 
CONTROL 


CONTROL 
SHAFT 


SHIFT CABLE 
COVER 


8x 1.25 mm 
18 Nem (1.8 kg-m , 
TORQUE 
BOLT LOCK BOLT CONVERTER 13 Ib-ft) 
12x 1.25 mm 6 x 1.0 mm COVER 
65 N-m (6.5 kgm , 47 Ib-ft) 14 Nem (1.4 kg-m , 6 x 1.0 mm 
10 bb-ft) 12 Nem (1.2 kg-m , 9 Ib-ft) 


Remove the transmission jack. 
13. Install the right radius rod and damper fork. 
Attach the torque converter to the drive plate with 
eight bolts, and torque to 12 N-m (1.2 kg-m, 9 lb-ft). NOTE: 
Rotate the crankshaft as necessary to tighten the Check for deterioration or damage of the radius rod 
bolts to 1/2 of the specified torque, then final torque, rubber bushings. 
in a crisscross pattern. 
After tightening the last bolt, check that the SELF-LOCKING NUT 
crankshaft rotates freely. 12 x 1.25 mm 
DAMPER PINCH BOLT 56 Nem (5.5 kg-m , 40 Ib-ft) 
10 x 1.25 mm Replace. 
6 x 1.0 mm 44 Мт (4.4 kgm , 32 Ib-ft) 
75 Nem (7.5 kgm , 54 Б-Н) 


RUBBER 
BUSHINGS 


RADIUS ROD 


12 x 1.25 mm 
105 N-m (10.5 kgm , 76 Ib-ft) 
Replace. 


Transmission 
Installation (cont'd) 


14. Install new set rings on the end of the driveshafts. 
15. Install the right and left driveshafts. 


NOTE: 

Turn the right and left steering knuckles fully outward, 
and axially into the differential until you feel the set 
ring engage the side gear. 


16. Install the damper fork to the lower arm. Then install 
the ball joint to the lower arm. Use the castle nuts with 
new cotter pins. 


SELF-LOCKING NUT 


| 12x 1.25 mm 
65 Nm (6.5 kg-m , 47 Ib-ft) 
COTTER PIN 
| Replace. Replace. 
| CASTLE NUT 
| 12 x 1.25 mm 


65 N-m (6.5 kgm , 47 Ib-ft) 


17. Install the rear beam stiffener and center beam. 


REAR BEAM 
STIFFENER CENTER BEAM 
10 x 1.25 mm 
39 N:m (3.9 kg-m , 10 x 1.25 mm 
28 b-ft) 60 N:m (6.0 kgm, 
43 Ib-ft) 


18. install the splash shield. 


19. install the vehicle speed sensor/power steering speed 
sensor and rear stiffener. Connect the vehicle speed 
sensor connector. 

SPECIAL BOLT 
ы 6х1.0тт 
12 N-m (1.2 kg-m,9 bb-ft) 


VEHICLE 
SPEED 
SENSOR 


POWER 
STEERING 
SPEED 
SENSAR 


10x 1.25 mm O-RING 
21 Мет (2.1 кот, Replace. 
15 Ib-ft) 

REAR STIFFENER 


10 x 1.25 mm 
39 № (3.9 kgm , 28 Ib-ft) 
20. Connect the ATF cooler hoses to the joint pipes. 
21. Connect the lock-up control solenoid, shift control 
solenoid valve connectors, and the throttle control 
cable. 


22. Connect the mainshaft speed sensor connector. 


SOLENOID VALVE 
CONNECTORS 


MAINSHAFT SPEED 
SENSER CONNECTOR 


ATF COOLER 
HOSES 
GROUND CABLE 
NOTE: THROTTE CONTROL 
Instail the ground 
cable in step 26. CABLE 


24. 


25. 
26. 


Connect the countershaft speed sensor connector. 
Connect the starter motor cables. 


NOTE: 

When installing the starter cable, make sure that the 
crimped side of the ring terminal is facing out (see 
section 23). 


COUNTERSHAFT SPEED 
SENSOR CONNECTOR 


STARTER MOTOR 
CABLES 


Install the battery base and base stay. 


Connect the ground cable to the body and the 
transmission. 


GROUND CABLE 


BATTERY BASE 


BATTERY BASE STAY 


27. 


8 


31. 


32. 


33. 


35. 


36. 


Install the intake control vacuum tank and intake 
contro] vacuum tank bracket, then connect the 
connector. 


. Install the air cleaner housing and intake air duct. 
. Refill the transmission with ATF (see page 14-72). 


. Connect the battery positive (+) and negative (—) 


cables to the battery. 


Start the engine. Set the parking brake, and shift the 
transmission through all gears three times. Check for 
proper shift cable adjustment. 


Check and adjust the front wheel alignment (see 
section 18). 


Let the engine reach operating temperature (the 
radiator fan comes on) with the transmission in| N | or 
position, then turn it off and check fluid level. 


. Road test as described on pages 14-68 thru 14-70. 


Reset the radio stations. 


Loosen the front engine mount bracket bolts after the 
road test, and retighten them to specified torque. 


FRONT ENGINE 
MOUNT BRACKET 
BOLTS 

10 x 1.25 mm 


39 Мет (3.9 kg-m , 28 Ib-ft) 


FRONT ENGINE 
MOUNT BRACKET 


FRONT ENGINE 
MOUNT 
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Transmission 


Cooler Flushing 


a WARNING 


To prevent injury to face and eyes, always wear safety 
glasses or a face shield when using the transmission 
flusher. 


1. 


TRANSMISSION 


NOTE: 
This procedure should be performed before reinstalling the 
transmission. 


Check tool and hoses for wear or cracks before using. 
If wear or cracks are found, replace the hoses before 
using. 


Using the measuring cup, fill the tank with 21 ounces 
(approximately 2/3 full) of biodegradable flushing fluid 
(J35944— 20). Do not substitute with any other fluid. 
Foltow the handling procedure on the fluid container. 


Secure the flusher filler cap and pressurize the tank 
with compress air to between 560— 845 kpa (5.6— 
8.45 kg/cm?, 80— 120 psi). 


NOTE: 
The air line should be equipped with a water trap to 
ensure a dry air system. 


Hang the tool under the vehicle. 


Attach the discharge hose of the tank to the return 
line of the transmission cooler using a clamp. 


Connect the drain hose to the inlet line of the 
transmission cooler using a clamp. 


IMPORTANT: 


Securely clamp the opposite end of the drain hose to a 
bucket or floor drain. 


DISCHARGE 
HOSE 


DRAIN HOSE 


BUCKET 
TRANSMISSION COOLER 
FLUSHER 

J38405—A 
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7. 


10. 


11. 


12. 


13. 
14. 


15. 


16. 


With the water and air valves off, attach the water 
and air supplies to the flusher. (Hot water if available.) 


OFF 


qM 


VALVE 


Turn on the flusher water valve so water will flow 
through the oil cooler for 10 seconds. 


NOTE: 

If water does not flow through the oil cooler it is 
completely plugged, cannot be flushed, and must be 
replaced. 


Depress the trigger to mix the flushing fluid into the 
water flow. Use the wire clip to hold the trigger down. 


While flushing with the water and flushing fluid for 2 
minutes, turn the air valve on for 5 seconds every 15- 
20 seconds to create a surging action. 

AIR PRESSURE: MAX 845 kpa (8.45 kg/cm?, 120 psi) 


Turn the water valve off. Release the trigger, then 
reverse the hoses to the cooler so you can flush in the 
opposite direction. Repeat steps 8 through 10. 


Release the trigger and allow water only to rinse the 
cooler with water for one minute. 


Turn the water valve off and turn off the water supply. 


Turn the air valve on to dry the system out with air for 
two full minutes or until no moisture is visible leaving 
the drain hose. 


CAUTION: 
Residual moisture in the oil cooler or pipes can 
damage the transmission. 


Remove the flusher from the cooler line. Attach the 
drain hose to a oil container. 


install the transmission and leave the drain hose 
attached to the cooler line. 


17. Make sure the transmission is in| P | position. 

Then fill the transmission with ATF and run the engine 
for 30 seconds or until approximately 0.95 2 (1.0US 
qt., 0.8 Imp qt.) is discharged. 


. Remove the drain hose and reconnect the cooler 


return hose to the transmission. 


. Refill the transmission with ATF to the proper level 
(see page 14-72). 


TOOL MAINTENANCE 


1. 


Empty and rinse after each use. Fill the can with water 
and pressurize the can. Flush the discharge line to 
ensure that the unit is clean. 


If discharge liquid does not foam, the orifice may be 
blocked. 


To clean, disconnect the plumbing from the tank at the 
large coupling nut. 


Remove the in-line filter from the discharge side and 
clean if necessary. 


The fluid orifice is located behind the filter. 

Clean it with the pick stored in the bottom of the tank 
handie or blow it clean with air. Securely reassemble all 
parts. 


FILLER CAP FILTER. 


COUPLING 


ORIFICE 
O-RING 


Shift Cable 


Ветоуа!//іпәТтайайоп------------------------ 


АМАВМАС 


e Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the correct 
position on the engine (see section 1). 

е Apply parking brake and block rear wheels, so car will 
not roll off stands and fall on you while working under it. 


CAUTION: 

* Ай SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

е Before disconnecting the SRS wire harness, install the 
short connector(s) on the airbag(s). 

© Replace the entire affected SRS harness assembly if it 
has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


1. Remove the front console (see section 20). 


2. Shift to| N | position, then remove the lock pin from 
the cable adjuster. 


3. Remove the bolts securing the bracket. 


LOCK PIN 


Êx 1.0 mm 
10 Nm (1.0 kgm , 7 Ib-ft) 


BRACKET 
ADJUSTER 


4. Remove the shift cable cover. 


5. Remove the lock bolt securing the control lever, then 
remove the control lever with the shift cable. 


CONTROL LEVER 


6x 1.0 mm 
12 Nem (1.2 kg-m , 9 lb-ft) 
LOCK WASHER 


SHIFT CABLE 


LOCK BOLT 
CABLE 6 x 1.0 mm 
COVER 14 Nm (1.4 kg-m, 10 Ib-ft) 


8x 1.25 mm 
18 Nem (1.8 ка-т, 13 b-ft) 
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6. Remove the exhaust pipe B and heat shield. 


SELF-LOCKING NUT 
34 N:m (3.4 kgm, 25 b-ft) 
Replace. 


SELF-LOCKING NUT 
55 М-т (5.5 kgm , 40 Ю-Н) 


Replace. 
HEAT SHIELD 


GASKET 
Replace. 


EXHAUST PIPE B 


GASKET 
Replace. 


7. Remove the cable guide and grommet. 


CABLE GUIDE 


GROMMET 


6x 1.0 mm 
12 Nem (1.2 кот, 9 b-ft) 


8. Remove the cotter pin and lock pin, then separate the 
control lever from the shift cable. 


SHIFT CABLE 
ROLLER 


LOCK PIN, 


CONTROL LEVER 


COTTER PIN 
Replace. 


9. Install the shift cable in the reverse order of removal. 


10. Check the cable adjustment after installing the shift 
cable (see page 14-146). 


Shift Cable 
Adjustment 


CAUTION: 4. Check that the hole in the adjuster is perfectly aligned 
е All SRS electrical wiring harnesses are covered with with the hole in the shift cable. 

yellow outer insulation. 
е Before disconnecting the SRS wire harness, install the 

short connector (s) on the airbag (s). 
© Replace the entire affected SRS harness assembly if it 

has an open circuit or damaged wiring. 

ADJUSTER 


SHIFT CABLE 


Cable Exact 
Too Short Alignment 


SRS MAIN HARNESS 


Start the engine. Shift to reverse to see if the reverse 

gear engages. If not, refer to Troubleshooting on page NOTE: 

14-64 thru 67. There are two holes in the end of the shift cable. They 
are positioned 90? apart to allow cable adjustments in 
With the engine off, remove the front console (see 1/4 tum merements: 
section 20). . Hf not perfectly aligned, loosen the locknut on the shift 
cable, and adjust as required. 


Shift to [ч] position, then remove the lock рїп from 
the cable adjuster. . Tighten the locknut. 


Install the lock pin on the adjuster. If you feel the lock 
pin binding as you reinstall it, the cable is still out of 
adjustment and must be readjusted. 


Move the shift lever to each gear and verify that the 
A/T gear position indicator folows the A/T gear 
position switch. 


Start the engine and check the shift lever in all gears. If 
any gear does not work properly, refer to trouble- 
shooting on page 14-64 thru 67. 


Insert the ignition key into the key cylinder on the A/T 


gear indicator panel, and verify that the shift lock lever 
is released. 


SHIFT CABLE 


LOCK NUT 
7 N-m (07 kg-m , 


14-146 


Gearshift Selector OO; 


CAUTION: 

* All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

* Before disconnecting the SRS wire harness, install 
the short connector (s) on the airbag (s). 

* Replace the entire affected SRS harness assembly If 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 
SELECT LEVER KNOB 


Apply non-hardening thread 
lock sealant. 


PUSH KNOB SPRING, \ 
ES 3 Nem (0.3 kg-m , 2.2 b-ft 


S 
S5 
Sv 
өз 


PUSH KNOB 


SHIFT LOCK 
SOLENOID 
See section 23. 


LEVER COVER 


E 


AUTOMATIC TRANSAXLE 
GEAR POSITION SWITCH 
See section 23. 
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A/T Gear Position Indicator Panel 
Adjustment 


CAUTION: 

е АЙ SRS electrical wiring harnesses are covered with 
yellow outer Insulation. 

е Before disconnecting the SRS wire harness, install the 
short connector (s) on the airbag (s). 

е Replace the entire affected SRS harness assembly if It 
has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


With the transmission in [N] position, check that the 
index mark on the indicator aligns with the N mark on 
the A/T gear position indicator panel when the 
transmission is in position. 


If not aligned, remove the front console (see section 
20). 


Remove the A/T gear position indicator panel 
mounting screws, and adjust by moving the panel. 


NOTE: 


Whenever the A/T gear position indicator panel is 
removed, reinstall the panel as described above. 


A/T GEAR POSITION 
INDICATOR PANEL 


INDEX MARK 


Throttle Control Cable 


Inspection 


NOTE: . Check that there is play in the throttle control lever 
Before inspecting the throttle control cable, make sure while depressing the accelerator pedal to the ful- 
that: throttle position. 


* Throttle cable free play is correct (see section 11). 
* Idle speed is correct (see section 11). 
* You warm up the engine to normal operating temper- 
ature (the radiator fan comes on). 
Verify that the throttle control lever is synchronized 
with the throttle linkage while depressing and releasing 
the accelerator pedal. 


lf the throttle control lever is not synchronized with 
the throttle linkage, adjust the throttle control cable. 


THROTTLE LINKAGE 


4. Remove the cable end of the throttle control cable 
from the throttle control lever. 


Check that the throttle control lever moves smoothly. 


THROTTLE CONTROL 
CABLE THROTTLE CABLE 


THROTTLE CONTROL CABLE 


CABLE END 


THROTTLE CONTROL LEVER 


THROTTLE CONTROL LEVER 


Throttle Control Cable 
Adjustment 


NOTE: 
Before adjusting the throttle controi cable, make sure that: 


* Throttie cable free play is correct (see section 11). 

* Idle speed is correct (see section 11). 

* You warm up the engine to normal operating temper- 
ature (the radiator fan comes on ). 


1. Verify that the throttle linkage is in the fully-closed 
position. 


THROTTLE LINKAGE 


Loosen the locknut on the throttle control cable at the 
throttle control lever. 


. Remove the free play in the throttle control cable with 
4 the locknut, while pushing the throttle control lever to 
the fully-closed position as shown. 


THROTTLE CONTROL LEVER 
Push in this direction. 
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Tighten the locknuts. 


LOCKNUT в 


THROTTLE CONTROL LEVER 


After tightening the locknuts, inspect the synchro- 
nization and throttle control lever movement. 


NOTE: 

To tailor the shift/lock-up characteristics to a particular 
customer’s driving expectations, you can adjust the 
throttle control cable up to 2mm (0.078 in) shorter than the 
“synchronized” point. 


Differential 


Differential (Manual Transmission) 


Special Tools ......................................... 15-2 
Differential 
Illustrated Index ................................. 15-3 
Backlash Inspection ........................... 15-4 
Final Driven Gear Replacement ........ 15-4 
Tapered Roller Bearing 
Replacement ....................................... 15-5 
Oil Seal Removal ................................ 15-5 
Bearing Outer Race 
Replacement ....................................... 15-6 
Tapered Roller Bearing Preload 
Adjustment ......................................... 15-7 


Oil Seal Installation ............................ 15-9 


Special Tools 


А 


Tool Number 


e 


Description 


Page Reference 


07GAD — PG40100 
07HAJ — PK40201 
07JAD — PH80101 
07JAD — PH80400 
07LAD — PW50601 
07746 — 0010400 
07746 — 0010500 
07746 — 0010600 
07749 — 0010000 


2 
әөоөәәәәә |х 


Driver Attachment 

Preload inspection Tool 
Driver Attachment 

Pilot, 28 x 30 mm 
Attachment, 40 x 50 mm I.D. 
Attachment, 52 x 55 mm 
Attachment, 62 x 68 mm 
Attachment, 72 x 75 mm 
Driver 
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| Differential (Manual Transmission) ОО; 


Illustrated Index 


NOTE: If the * mark parts were replaced, the tapered roller bearing preload must be adjusted (see page 15-9). 


OIL SEAL “BEARING OUTER RACE 
Removal, page 15-5 Replacement, page 15-6 
Installation, page 15-9 Inspect for wear and damage. 
*TAPERED ROLLER 
BEARING 
Replacement, page 15-5 
inspect for wear and damage. 


*TAPERED ROLLER BEARING 
Replacement, page 15-5 
Inspect for wear and damage. 


*BEARING OUTER RACE 
Replacement, page 15-6 
Inspect for wear and damage. 


*THRUST SHIM 


"AP 
*THRUST RE^ УГ 


Select, Adjustment, page 15-7 
10 x 1.25 mm 5 
103 N-m (10.3 kg-m, 74 Ib- 
Left-hand threads. FINAL DRIVEN GEAR 
Replacement page 15-4 
Inspect for wear and damage. 


*DIFFERENTIAL 
CARRIER 
Inspect for cracks. 


OIL SEAL 
Removal, page 15-5 
Installation, page 15-9 


Differential (Manual Transmission) 
Backlash Inspection Final Driven Gear Replacement 


Remove the bolts in a crisscross pattern in several 
steps, and remove the final driven gear from the dif- 
ferential carrier. 


1. Place differential assembly on V-blocks and install 
both driveshafts. 


2. Measure the backlash of both pinion gears. 
NOTE: The final driven gear bolts have left-hand 


Standard (New): 0.05 — 0.15 mm threads. 


(0.002 — 0.006 in) 


Chamfer on inside diameter 
of final driven gear faces carrier. 


DIAL INDICATOR PINION GEARS 


DIFFERENTIAL 
10 mm BOLT CARRIER 


SIDE GEARS 
103 N-m (10.3 kg-m, 74 lb-ft) 


2. Install the final driven gear by tightening the bolts 
in a crisscross pattern in several steps. 


3. If the backlash is not within the standard, replace 
the differential carrier. 


Tapered Roller Bearing Oil Seal Removal 


Replacement 


1. Remove the differential assembly. 


NOTE: 

ө The tapered roller bearing and bearing outer race 
should be replaced as a set. 

@ Inspect and adjust the tapered roller bearing preload 
whenever the tapered roller bearing is replaced. 

€ Check the tapered roller bearings for wear and rough 
rotation. If tapered roller bearings are OK, removal is 
not necessary. 


2. Remove the oil seal from the transmission housing. 


OIL SEAL 
Replace. 


1. Remove the tapered roller bearings using a bearing 
puller. 


BEARING PULLER 


TRANSMISSION HOUSING 


TAPERED ROLLER 
BEARING 


3. Remove the oil seal from the clutch housing. 


2. Install new tapered roller bearings using the special CLUTCH HOUSING 
tool as shown. LA 
} (Savas 
NOTE: Drive the tapered roller bearings on until f a 
they bottom against the differential carrier. 2 22 3. 


ATTACHMENT, 
40x 50 mm I.D. 


d 
N 
OIL SEAL 
Replace. 


TAPERED ROLLER 
BEARING 


DIFFERENTIAL 
CARRIER 


Differential (Manual Transmission) 
Bearing Outer Race Replacement 


NOTE: 3. After installing the thrust shim, install an bearing 


е The bearing outer race and tapered roller bearing outer race in the transmission housing and clutch 
should be replaced as a set. housing using the special tools as shown. 
е Inspect and adjust the tapered roller bearing preload 
whenever the tapered roller bearing is replaced. NOTE: 
e Install the bearing outer race squarely. 
1. Remove the oil seals from the transmission housing ө Check that there is no clearance between the 
and clutch housing (see page 15-5). bearing outer race, thrust shim, and transmis- 
sion housing. 
2. Drive the bearing outer race and thrust shim out of TRANSMISSION 
the transmission housing, or remove the bearing HOUSING: 
outer race and thrust shim from the transmission DRIVER 
housing by heating the transmission housing to 07749 — 0010000 


about 212°F (100°C) with a heat gun. 


CAUTION: Do not reuse the thrust shim if the 


Outer race was driven out. ATTACHMENT, 
62x 68 mm 


07746 — 0010500 


NOTE: Do not heat the transmission housing in 
excess of 212°F (100°C). 


TRANSMISSION 
HOUSING: 


DRIVER 
07749 — 0010000 


ATTACHMENT, 
52 x 55 mm 
07746 — 0010400 


THRUST SHIM 


THRUST SHIM 


DRIVER 
07749 — 0010000 


BEARING 
OUTER RACE 


CLUTCH 
HOUSING: 


ATTACHMENT, 
72x 75 mm 
07746 — 0010600 


THRUST SHIM 


4. Install the oil seal (see page 15-9). 


THRUST SHIM BEARING 


OUTER RACE 
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TRANSMISSION HOUSING 


Tapered Roller Bearing Preload Adjustment 


NOTE: if any of the items listed below were replaced, 
the tapered roller bearing preload must be adjusted. 


% Transmission housing 

е Clutch housing 

è Differential carrier 

е Tapered roller bearing and bearing outer race 
€ Thrust shim 


Remove the bearing outer race and thrust shim 
from the transmission housing (see page 15-6). 


NOTE: Install the thrust shim only on the transmis- 
sion housing side. 


CAUTION: Do not reuse the thrust shim if the bear- 
ing outer race was driven out. 


NOTE: Let the transmission cool to the room tem- 
perature if the bearing outer race was removed by 
heating the transmission housing before adjusting 
the tapered roller bearing preload. 


First try the same size thrust shim that was re- 
moved. 


CAUTION: Use only one thrust shim. 


@) a THRUST SHIM 


After installing the thrust shim, install the bearing 
outer race in the transmission housing (see page 
15-6). 


NOTE: 

ө Install the bearing outer race squarely. 

е Check that there is no clearance between the 
bearing outer race, thrust shim and transmission 
housing. 


With the mainshaft and countershaft removed, 
install the differential assembly, and torque the 
clutch housing and transmission housing. 


TORQUE: 10 x 1.25 mm: 45 М-т 
(4.5 kg-m, 33 Ib-ft) 

8х 1.25 mm: 28 Nxm 
(2.8 kg-m, 20 Ib-ft) 


NOTE: It is not necessary to use sealing agent 
between the housings. 


Rotate the differential assembly in both directions 
to seat the tapered roller bearings. 


Measure the starting torque of the differential as- 
sembly with the special tool and a torque wrench. 


STANDARD: 1.4 — 2.6 Nm 
(14 — 26 kg-cm, 12 — 23 Ib-in) 


NOTE: 

@ Measure the tapered roller bearing preload at 
normal room temperature. 

@ Measure the tapered roller bearing preload in 
both directions. 


TORQUE WRENCH 


PRELOAD INSPECTION TOOL 
07HAJ — РК40201 


(cont'd! 


Differential (Manual Transmission) 
Tapered Roller Bearing Preload Adjustment (cont'd) 


If the tapered roller bearing preload is not within 
the standard, select the thrust shim which will give 
the correct tapered roller bearing preload from the 
following table. 


NOTE: Changing the thrust shim to the next size 
will increase or decrease tapered roller bearing 
preload about 3 — 4 kg-cm (2.60 — 3.47 ІБ-іп). 


THRUST SHIM 


Part Number 


Thickness 


41381 — PX5 — 000 


1.90 mm (0.075 in) 


41382 — PX5 — 000 


1.93 mm (0.076 in) 


41383 — PX5 — 000 


1.96 mm (0.077 in) 


41384 — PX5 — 000 


1.99 mm (0.078 in) 


41385 — PX5 — 000 


2.02 mm (0.079 in) 


41386 — PX5 — 000 


2.05 mm (0.081 in) 


41387 — PX5 — 000 


2.08 mm (0.082 in) 


r |o |m [m |O (о |o |» 


41388 — PX5 — 000 


2.11 mm (0.083 in) 


41389 — PX5 — 000 
41390 — PX5 — 000 


2.14 mm (0.084 in) 
2.17 mm (0.085 in) 


| 


41391 — PX5 — 000 
41392 — PX5 — 000 


2.20 mm (0.087 in) 
2.23 mm (0.088 in) 


41393 — PX5 — 000 
41394 — PX5 — 000 


Fea Ааа. fs 


2.26 mm (0.089 іп) 
2.29 mm (0.090 in) 


41395 — PX5 — 000 


2.32 mm (0.091 in) 


41396 — PX5 — 000 


2.35 mm (0.092 in) 


41397 — PX5 — 000 


2.38 mm (0.094 in) 


41398 — PX5 — 000 


2.41 mm (0.095 in) 


41399 — PX5 — 000 


2.44 mm (0.096 in) 


K 
L 
M 
N 
0 
Р 
о 
R 
5 
Т 


41400 — PX5 — 000 


2.47 mm (0.097 іп) 


8. 


Recheck the tapered roller bearing preload. 
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9. How to select the correct thrust shim: 


-1) Compare the tapered roller bearing preload 
you get with the thrust shim that was removed, 
with the specified preload of 14 — 26 kg-cm (12 
— 23 Ib-in). 

If your measured tapered roller bearing preload 
is less than specified, subtract yours from the 
specified. 

{f yours is more than specified, subtract the 
specified from your measurement. 


For example with a 2.17 mm thrust shim: 


® specified 
- you measure 


26 kg-cm (23 Ib-in) 
6 kg-cm (5 Ib-in) 
20 kg-cm (18 ІБ-іп) less 


you measure 34 kg-cm (30 Ib-in) 
- specified 26 kg-cm (23 ІБ-іп) 
8 kg-cm (7 Ib-in) more 


Each shim size up or down from standard 
makes about 3 — 4 kg-cm (2.60 — 3.47 Ib-in) 
difference in tapered roller bearing preload. 


e In example A, your measured tapered roller 

bearing preload was 20 kg-cm less than 
standard so you need a thrust shim five 
sizes thicker than standard (try the 2.32 mm 
thrust shim, and recheck). 
In example B, yours was 8 kg-cm more than 
standard, so you need a thrust shim two 
sizes thinner (try the 2.11 mm thrust shim, 
and recheck). 


10. After adjusting the tapered roller bearing preload, 


assemble the transmission and install the transmis- 
sion housing (see page 13-31). 


TORQUE: 10 x 1.25 mm: 45 Nem 
(4.5 kg-m, 33 ib-ft) 

8x 1.25 mm: 28 Nm 
(2.8 kg-m, 20 Ib-ft) 


. Rotate the differential assembly in both directions 


to seat the tapered roller bearings. 


Oil Seal Installation 


1. Install the new oil seal flush with the transmission 
housing using the special tools as shown. 


+ DRIVER 


a 07749 — 0010000 


DRIVER ATTACHMENT 
07GAD — PG40100 


OIL SEAL 
Replace. 


PILOT, 28 x 30 mm 
07JAD — PH80400 


Install the new oil seal into the clutch housing using 
the special tools as shown. 


CLUTCH 


DRIVER 
07749 — 0010000 


DRIVER ATTACHMENT 


07JAD — PH80101 
OIL SEAL а 


Replace. 


PILOT, 28 x 30 mm 
07JAD — PH80400 


Differential (Automatic Transmission) 


Special Tools .......................................... 15-12 

Differential (Automatic Transmission) 
Illustrated Index ................................. 15-13 
Backlash Inspection ........................... 15-14 
Bearing Replacement ......................... 15-14 
Inspection/Disassembly .................... 15-15 
Reassembly ...................................-..... 15-16 
Oil Seal Removal ................................ 15-17 
Taper Roller Bearing Preload 
Adjustment ........................... eese 15-18 


Bearing Outer Race Replacement 
Cil Seal Installation 


Special Tools 


— 
Ref. No. Tool Number Description Qty Page Reference 
® 07GAD — 5040101 or Driver Attachment 1 15-20 
07GAD — $D40100 
Ө) 07НАЈ — РК40201 Preload Inspection Tool 1 15-19 
©] 07HAD — SF10100 Driver Attachment 1 15-19 
@ 07JAD — PH80101 Driver Attachment 1 15-20 
[Ө] 07JAD — PH80400 Pilot, 28 x 30 mm 1 15-20 
О) 071 АР — PW50601 Attachment, 40 x 50 mm 1 15-14 
Ф 07749 — 0010000 Огіуег 1 15-19, 20 
07947 — 5090200 Driver Attachment 1 15-20 
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Differential (Automatic Transmission) 


Illustrated Index 


THRUST SHIM 
Selection, page 15-18 


BEARING OUTER RACE 


10 mm BOLT 
103 N-m (10.3 kg-m, 74 lb-ft) 
Left-hand threads 


TAPER ROLLER BEARING 
inspect for faulty movement. 


FINAL DRIVEN GEAR 
Disassembly, page 15-15 
Inspection, page 15-15 
Inspect for excessive 
wear. 


Install in this direction. 


DIFFERENTIAL CARRIER 
Inspect for cracks. 


THRUST WASHER 


PINION WASHER 


TAPER ROLLER BEARING 


SPRING PIN 
PINION GEAR 
Backlash inspection, page 15-14 


PINION SHAFT 
Inspect for wear or 
damage. 


BEARING OUTER RACE 
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Differential (Automatic Transmission) 
Backlash Inspection Bearing Replacement 


NOTE: Check the bearings for wear and rough rotation. 
If the bearings are OK, removal is not necessary. 


Place the differential assembly on V-blocks and 
install both axles. 


1. Remove the taper roller bearings using a bearing 
puller. 


Check backlash of both side gears. 


Standard (New): 0.05 — 0.15 mm 
{0.002 — 0.006 іп.) 


BEARING PULLER 


DIAL INDICATOR SIDE GEARS 


TAPER ROLLER BEARING _ 


Install the new taper roller bearings, using the spe- 
cial tool and a press as shown, 
3. If out of tolerance, disassemble the differential and 


select new pinion washers from the table below. NOTE: 


€ Drive the bearings on until they bottom. 


PINION WASHER * Use the special tool: 


Part Number 


Thickness 


41351 — PG1 — 000 
41352 — PG1 — 000 
41353 — PG1 — 000 
41354 — PG1 — 000 
41355 — PG1 — 000 
41356 — PG1 — 000 
41357 — PG1 — 000 
41358 — PG1 — 000 


0.70 mm (0.028 in) 
0.75 mm (0.029 in) 
0.80 mm (0.031 in) 
0.85 mm (0.032 in) 
0.90 mm (0.035 in) 
0.95 mm (0.036 in) 
1.00 mm (0.039 in) 
1.05 mm (0.041 in) 
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* large end for torque converter housing side 
bearing. 
small end for transmission housing side bear- 
ing. 


PRESS ATTACHMENT, 
40 x 50 mm 
071.АП — PW50601 


€ The bearing and outer race should be replaced 
as a set. 

е inspect and adjust the bearing preload whenever 
a bearing is replaced. 
Drive in the bearings securely so that there is no 
clearance between the bearings and differential 
carrier. 


Inspection/Disassembly 


1. Remove the final driven gear and inspect teeth for 3. Remove the pinion shaft, pinion gears, washers, 
wear or damage. thrust washers, and side gears. 


NOTE: The final driven gear bolts have left-hand 
threads. 


FINAL DRIVEN GEAR PINION SHAFT 


Inspect for scoring PINION GEARS 
and burrs. 


10 mm BOLT 
Left hand threads 


SIDE GEAR 


DIFFERENTIAL CARRIER 


4. Wash the parts thoroughly in solvent and dry them 


2. Drive out the spring pin with a pin punch. with compressed air. Inspect all parts for wear or 
damage and replace any that are defective. 


5.0 mm PIN PUNCH 


PINION SPRING PIN 
SHAFT Replace. 


Differential (Automatic Transmission) 


Reassembly 


Install the side gears, with thrust washers in the dif- 
ferential carrier. 


NOTE: Coat all gears with molybdenum disulfide 
grease on all sides. 


THRUST WASHER 


—fuum 


SIDE GEAR 


2. Set the pinion gears in the place exactly opposite 
each other in mesh with side gears, then install a 
pinion washer behind each one. Washers must be 
of equal thickness. 


NOTE: Select the correct pinion washer from the 
table on page 15-14. 


PINION GEAR 


PINION WASHER 


3. Rotate the gears until the shaft holes in the pinion 
gears line up with the shaft holes in carrier. 


4. Insert the pinion shaft and align the spring pin holes 
in one end with the matching hole in the carrier. 


Align the holes. 


PINION SHAFT 


5. Drive in the spring pin with a pin punch. 


5.0 mm PIN PUNCH 


SPRING 
PIN 


PINION SHAFT 


6. Check backlash of both pinion gears again. 


Standard (New): 0.05 — 0.15 mm 
(0.002 — 0.006 іп) 


ө If still out of tolerance, replace both thrust wash- 
ers. 


* If still out of tolerance, replace the side and pin- 
ion gears, and recheck backlash. 


© If still out of tolerance, replace the carrier assem- 
bly. 
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Install the final driven gear. Torque the bolts to 103 
N-m (10.3 kg-m, 74 Ib-ft). 


NOTE: The final driven gear bolts have left-hand 
threads. 


FINAL DRIVEN GEAR 


Chamfer on inner side 
of final driven gear faces 
carrier. 


10 mm BOLT 
103 N-m (10.3 kg-m, 74 lb-ft} 
Left-hand threads 


DIFFERENTIAL CARRIER 


Oil Seal Removal 


1. Remove the differential assembly. 


2. Remove the oil seal from the transmission housing. 


Ой. SEAL TRANSMISSION 
Replace. HOUSING 


3. Remove the oil seal from the torque converter 
housing. 


TORQUE CONVERTER OIL SEAL 
HOUSING Replace. 


Differential (Automatic Transmission) 
Taper Roller Bearing Preload Adjustment 


Select the thrust shim from the table below so that 
their total thickness is 2.60 mm (0.102 in). 


NOTE: If the transmission housing, torque converter 2. 
housing, differential carrier, taper roller bearing, outer 

race or thrust shim were replaced, the bearing preload 

must be adjusted. CAUTION: Do not use more than two shims to 
adjust the bearing preload. 


1. Remove the bearing outer race and thrust shim 


from the transmission housing by heating the hous- eee OUTER 
ing to about 212°F (100°C) with a heat gun. 
CAUTION: 
° Do not heat the housing in excess of 212°F 
THRUST SHIM 


{100°C). 

* Replace the taper roller bearing when the outer 
race is to be replaced. 

е Do not use a shim on the torque converter hous- 
ing side. 


NOTE: Let the transmission housing cool to the 
room temperature before adjusting the bearing 
preload. 


HEAT GUN 
TRANSMISSION HOUSING 
THRUST SHIM 
9% | малма” | nes | 
D f A 41441 — PK4 — 000 2.20 mm (0.087 in) 
; B 41442 — PK4 — 000 2.25 mm (0.089 in) 
с 41443-- PK4 — 000 2.30 mm (0.091 іп) | 
D | 41444 — PK4 — 000 2.35 mm (0.093 іп) 
E | 41445 — PK4 — 000 2.40 mm (0.094 іп) 
F 41446 — PK4 — 000 2.45 mm (0.096 in) 
G 41447 — PK4 — 000 2.50 mm (0.098 in) 
H 41448 — PK4 — 000 2.55 mm (0.100 in) 
TRANSMISSION Ы! 41449 — PK4 — 000 2.60 mm (0.102 in) 
"n HOUSING J 41450 — PK4 — 000 2.65 mm (0.104 in) 

/ K 41451 — PK4 — 000 2.70 mm (0.106 іп) 
TAPER ROLLER BEARING b: 41452 — PK4 — 000 2.75 mm (0.108 in) 
OUTERRACE M 41453 — PK4 — 000 2.80 mm (0.110 in) 

N | 41454 — PK4 — 000 2.85 mm (0.112 in) | 
о 41455 — РК4 — 000 2.90 mm (0.114 in) 
Р: 41456 — PK4 — 000 2.95 mm (0.116 in) 
al 41457 — PK4 — 000 3.00 mm (0.118 in) 
R 41458 — PK4 — 000 3.05 mm (0.120 in) j 


* Standard shim 


After installing the thrust shim, install the outer race 
in the transmission housing, using the special tools 
as shown. 


CAUTION: 

* install the outer race squarely іп the transmis- 
sion housing. 
Check that there is no clearance between the 
outer race, shim and transmission housing. 
Install the gasket when checking preload. 


DRIVER 


With the mainshaft, countershaft and secondary 
shaft removed, install the differential assembly and 
torque the transmission housing. 


TORQUE: 55 Nm (5.5 kg-m, 40 Ib-ft) 


Rotate the differential assembly in both directions 
to seat the bearings. 


Measure the starting torque of the differential 
assembly with the special tool and a torque wrench. 


STANDARD: 
New bearings: 2.8 — 4.0 М.т 

{28 — 40 kg-cm, 24 — 35 Ib-in) 
Reused bearings: 2.5 — 3.7 Nm 

(25 — 37 kg-cm, 22 — 32 Ib-in) 


TORQUE WRENCH 


PRELOAD INSPECTION TOOL 
07HAJ — PK40201 


NOTE: 

* Measure the starting torque at normal room tem- 
perature in both directions. 
If out of spec, select two thrust shims which will 
give the correct preload, and repeat steps 1 — 6. 


Changing one of the shims to the next size will 
increase or decrease starting torque about 3 — 4 
kg-cm (2.60 — 3.47 Ib-in). 

To increase the starting torque, increase the 
thickness of shims. To decrease the starting 
torque, decrease the thickness of shims. 


Differential (Automatic Transmission) 


Bearing Outer Race Replacement Oil Seal Installation 


Remove the bearing outer race from the torque con- . Install the ой seal in the transmission housing, 
verter housing by heating the housing to about using the special tools as shown. 
212°F (100°C) with a heat gun. 


CAUTION: Do not heat the housing in excess of 


212°F (100°C). DRIVER 


07749 — 0010000 
NOTE: 


Replace the bearing with a new one whenever 
the outer race is to be replaced. 
Do not use shims on the torque converter hous- 
ing side. 
Adjust preload after replacing the bearing outer 
race and bearing. 

TAPER ROLLER HEAT GUN 


BEARING OUTER X 


DRIVER ATTACHMENT 
07947 — SD90200 


2. Drive the oil seal into the torque converter housing, 
using the special tools as shown. 


DRIVER 
07749 — 0010000 


TORQUE CONVERTER 
HOUSING 


Install the new bearing outer race flush with the 
housing using the special tools. 


DRIVER 
07749 — 0010000 


ATTACHMENT 
07JAD — PH80101 


28 x 30 mm 
07JAD — PH80400 


OIL SEAL 


DRIVER ATTACHMENT 
07GAD — $D40101 or 
97GAD — 5040100 
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Removal ..................................... 16-3 
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Disassembly/Inspection ................ 16-6 
Reassembly ..:.:.::.... eA 16-7 
Installation .................................. 16-9 
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Replacement ............................... 16-11 
Disassembly ................................ 16-12 
Disassembly/Inspection ................ 16-13 


Reassembly ................................ 16-14 


Special Tools 


е 


~ 
Ref. No. Tool Number Description Qty Page Reference 

© 07GAD —PH70201 Oil Seal Driver 1 16-14 

Ө! 076АҒ— 5040700 Нир Dis/Assembly Base 2 16-12, 14 

©) О7МАС – 5100100 Вай Joint Remover, 32 mm 1 16-3 

® 07746—0010200 Attachment, 37 x 40 mm 1 16-12 

® 07746—0010400 Attachment, 52 x 55 mm 1 16-14 

© 07746—0030400 Attachment, 35 mm 1.0. 1 16-14 

Ө) 07749— 0010000 Driver 1 16-12, 14 


= Ее о 


Ф Ф Ф @ 


Driveshafts 
Removal 


INSPECTION 5. Remove the damper fork nut, bolt and damper 
pinch bolt. 

Driveshaft Boot 

Check the boots on the driveshaft for cracks, damage, 6. Remove the damper fork. 

leaking grease or loose boot bands. DAMPER PINCH BOLT 

If any damage is found, replace the boot. (SELF-LOCKING BOLT) DAMPER FORK 
10 x 1.25 mm 

Spline Looseness 

Turn the driveshaft by hand and make sure the spline 

and joint are not excessively loose. 

If damage is found, replace the inboard joint. 


Twisted or Cracked 
Make sure the driveshaft is not twisted or cracked. 
Replace if necessary. 


1. Raise the car and place safety stands in the proper 
locations (see section 1). " 
DAMPER FORK NUT 
Remove the front wheels. (SELF-LOCKING NUT) 
12 x 1.25 mm 
Drain the transmission oil or fluid. Replace. 
7. Remove the cotter pin from the lower arm ball joint 
Raise the locking tab on the spindle nut and remove castle nut and remove the nut. 
it. 


DAMPER FORK BOLT 


8. Install a 14 mm hex nut on the ball joint. Be sure 
that the 14 mm hex nut is flush with the ball joint 
pin end, or the threaded section of the ball joint pin 
might be damaged by the ball joint remover. 


. Use the ball joint remover, 32 mm as shown on 
FRONT WHEEL page 18-13 to separate the ball joint and lower 
arm. 
WHEEL LUG NUT 
. Position the special tool between the knuckle and 
lower arm as shown, then separáte the lower arm. 


CAUTION: Be careful not to damage the ball joint 


boot. 


4 с 
bys 
» | = CASTLE NUT 
Var 
EX 
SPINDLE NUT 
24 x 1.5 mm 
Replace. 


BALL JOINT 
REMOVER, 32 mm 


Replace. 
07MAC—SLO0100 ind 


(cont'd) 


Driveshafts 
Removal (cont'd) 


11. Pry the driveshaft assembly with a screwdriver as With Intermediate Shaft: 
shown to force the set ring at the driveshaft end Remove the left driveshaft from the bearing sup- 
past the groove. port by tapping the inboard joint of the driveshaft 
with a plastic hammer. 


CAUTION: 
SCREWDRIVER Ф Do not pull on the driveshaft, as the CV joint 
may come apart. 
@ Use care when prying out the assembly and pull 
it straight to avoid damaging the differential oil 
seal. 


12. Pull the inboard joint and remove the driveshaft and 
CV joint from the differential case as an assembly. 


13. Pull the knuckle outward and remove the driveshaft 
outboard joint from the front wheel hub using a 


plastic hammer. 


KNUCKLE 


OUTBOARD JOINT 
INBOARD JOINT 
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Disassembly 


CAUTION: Do not try to disassemble the outboard 
joint. 


Remove the inboard joint and rollers. 


3. Remove the circlip, then remove the spider using a 
1. To remove the boot band, pry up the locking tabs commercially available bearing remover. 
with a screwdriver and raise the end of the band. 
NOTE: Before disassembly, mark the spider and 
CAUTION: Take care not to damage the boots. driveshaft so they can be reinstalled in their original 
positions. 
NOTE: Carefully clamp the driveshaft in a vise 
with solf jaws. 


BEARING REMOVER DRIVESHAFT 


SPIDER 


BOOT BAND 
Replace. 


2 uiu 
CIRCLIP STOPPER RING 


INBOARD JOINT 


Driveshafts 
Disassembly/Inspection 


NOTE: 


€ Mark the rollers and roller grooves during disassembly to ensure proper positioning during reassembly. 
ө Before disassembly, mark the spider and driveshaft so they can be reinstalled in their original positions. 


€ The inboard joint must be removed to replace the boots. 


€ |f the boot band is the welded type, cut off as shown. 


CAUTION: Take care not to damage the boots. 


DRIVESHAFT 


INBOARD JOINT 

Check splines for wear or damage. 
Check inside bore for wear. 
Inspect for cracks. 


SET RING ---() 
Веріасе. 

LEFT 

INBOARD JOINT 

(with intermediate shaft) 

Check splines for wear or damage. 

Check inside bore for wear. 

Inspect for cracks. 


| CIRCLIP 


| DYNAMIC DAMPER BAND 
{A/T models, left driveshaft only) 


ы. 


DYNAMIC DAMPER 
(A/T models, 
left driveshaft only) 


BOOT BAND 
Replace. 


OUTBOARD BOOT 
Inspect for cracking, 
splitting and wear. 
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ROLLER 


STOPPER RING 
INBOARD BOOT 
Inspect for cracking, 
splitting and wear. 


BOOT BAND 
Replace. 


BOOT BAND 
Replace. 


^ 


OUTBOARD JOINT 

Inspect for faulty movement and wear. 
Inspect ball bearings while rotating. 
Do not try to disassemble. 


OUTBOARD RING 
Check for damage. 


DRIVESHAFT 


Reassembly 


NOTE: Clean the driveshafts before reassembly. . Pack the outboard joint with the joint grease in- 
cluded in the new driveshaft set. 
1. Wrap the splines with vinyl tape to prevent damage 
to the boots and dynamic damper (A/T models, left Grease Quantity. 130— 140 g (4.6—4.9 oz) 
driveshaft only). 


Install the outboard boot, dynamic damper and in- 
board boot to the driveshaft, then remove the vinyl 
tape. 


OUTBOARD BOOT 


VINYL TAPE 


DYNAMIC DAMPER 
(A/T models, 
left driveshaft only) 


INBOARD BOOT 
Fit the rollers to the spider with their high shoulders 


Install the stopper ring into the driveshaft groove. facing outward. 


Rotate the stopper ring in its groove to be sure it is 
fully seated. CAUTION: 
€ Reinstall the rollers in their original positions on 


Install the spider on the driveshaft by aligning the the spider. 
marks on the spider and end of the driveshaft. € To prevent it from falling off, hold the driveshaft 
assembly so the spider and roller point up. 


Fit the circlip into the driveshaft groove. Rotate the 
circlip in its groove to be sure it is fully seated. 


CIRCLIP 


SPIDER 


27 
A .. 


STOPPER RING 


Hight shoulder faces 
toward outside 


(cont'd: 


Driveshafts 
Reassembly (cont'd) 


Pack the inboard joint with the joint grease inciuded 11. Install new boot bands on the boot and bend both 
in the new driveshaft set. sets of locking tabs. 


Grease Quantity: 130— 140 g (4.6—4.9 oz) 12. Lightly tap on the doubled-over portions to reduce 
A/T models, Left driveshaft: their height. 
120— 130 g (4.2—4.6 oz) 


Fit the inboard joint onto the driveshaft. 


CAUTION: To prevent it from falling off, hold the 
driveshaft assembly so the inboard joint points up. 


Manual Transmission Only: 

INBOARD JOINT Align the holder direction of the rollers 
toward the slot of inboard joint as 
shown below. 


LOCKING 


t Spline 


direction 


13. Position the dynamic damper as shown below. 
@ Install a new dynamic damper band and bend 
down both sets of locking tabs. 
10. Adjust the length of the driveshafts to the figure € Lightly tap on the doubled-over portion of the 
below, then adjust the boots to halfway between band to reduce its height. 
full compression and full extension. 


NOTE: The ends of boots seat in the groove of the 
driveshaft and joint. 


Right: 507.9—512.9 mm (20.00— 20.19 іп) DYNAMIC DAMPER 


Left: 176 + 2 mm (6.9 + 0.1 іп) 
* AIT models 


862.9—867.9 mm (33.97 — 34.17 in) 


DYNAMIC 


M/T modets DAMPER BAND 


520.9— 525.9 mm (20.50— 20.70 in) 


Installation 


Install the outboard joint in the knuckle, then loose- 
ly install the spindle nut. 


Apply 1.0—1.5 g (0.04—0.05 oz) of specified 
grease to the whole spline surface of the in- 
termediate shaft. 


NOTE: After applying grease, remove the grease 
from the spline grooves at intervals of 2-3 splines 
and from the set ring groove so air can bleed from 
the inboard joint. 


Install the new set ring onto the driveshaft or in- 
termediate shaft groove. 


CAUTION: Always use a new set ring whenever NOTE: After applying grease, remove the 


E А RR grease from the spline grooves at intervals 
the driveshaft is being installed. of 2-3 splines and from the set ring groove. 


Install the inboard end of the driveshaft into the dif- 
ferential or intermediate shaft. 


NEW SET RING 


INTERMEDIATE SHAFT 


SET RING GROOVE 


INBOARD JOINT 
INBOARD JOINT 


SET RING GROOVE 


RIGHT DRIVESHAFT LEFT DRIVESHAFT 

Make sure the right driveshaft locks in the differen- Insert the left driveshaft CV joint sub-axle into 
tial side gear groove, and the CV joint sub-axle the intermediate shaft until the intermediate shaft 
bottoms in the differential. set ring locks in the groove in the left driveshaft. 


(cont'd! 


Driveshafts 
Installation (cont'd) 


Install the damper fork over the driveshaft and onto 8. Tighten the new spindle nut. 
the lower arm. Install the damper in the damper 
fork so the aligning tab is aligned with the slot in 9. Install the wheels with the wheel lug nuts. 
the damper fork. 

NOTE: Before installing the wheel, clean the 
Loosely install the damper pinch bolt, and the new mating surface of the brake disc and inside of the 
damper fork nut and bolt. wheel. 


NOTE: The bolts and nut should be tightened with 


the vehicle’s weight on the damper. 
FRONT WHEEL WHEEL LUG NUT 
12 x 1.5 mm 


DAMPER PINCH BOLT 110 Nem 
(SELF-LOCKING BOLT) (11 kg-m, 
10 x 1.25 mm 

44 Nem (4.4 kg-m, 32 lb-ft) 


A SS 
MP RK NUT 
SELF LOCKING NUT) DAMPER FORK 
12 x 1.25 mm SPINDLE NUT 24 x 1.5 mm 
65 Nem (6.5 kg-m, 47 Ib-ftl 250 N-m (25 kg-m, 181 Ib-ft) 
Tristáif the knuckle on the lower arm, then tighten NOTE: After tightening, use a drift 
к i to stake spindle nut shoulder 
the castle nut and install new cotter pin. against the driveshaft. 
CAUTION: 
% Be careful not to damage the ball joint boot. 
€ Torque the castle nut to the lower torque . Tighten the damper pinch bolt and the new damper 
specification, then tighten it only far enough to fork nut with the vehicle's weight on the damper. 
align the slot with the pin hole. Do not align the 
nut by loosening. . Refili the transmission with recommended oil or 
fluid. 


. Check the front wheel alignment and adjust if 
necessary (see page 18-4). 


CASTLE NUT 
14 x 2.0 mm 
50— 60 N-m (5.0— 6.0 kg-m, 


endi 
COTTER PIN 


On reassembly, $ 
bend the cotter pin 36-43 BT 
as shown. 
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Intermediate Shaft 
Replacement 


Drain the transmission oil or fluid. 


Remove the left driveshaft assembly (see page 
16-4). 


Remove the flange bolt and hex bolts. 


FLANGE BOLT 
HEX BOLTS 


Remove the intermediate shaft assembly from the 
differential. 


CAUTION: To prevent damage to the differential 
oil seat, hold the intermediate shaft horizontal until 
it is clear of the differential. 


wee 


INTERMEDIATE SHAFT 


5. Install in the reverse order of removal. 


FLANGE BOLT 
39 Nem (3.9 kg-m, 
28 lb-ft} 


HEX BOLTS 
39 №т (3.9 kg-m, 
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Intermediate Shaft 
Disassembly 


NOTE: Be careful not to damage the metal rings on the 5. Remove the internal circlip. 
intermediate shaft during disassembly. 


1. Remove the set ring. 


2. Remove the intermediate shaft outer seal from the 
bearing support. 


Remove the external circlip. 
INTERNAL CIRCLIP 


EXTERNAL CIRCLIP 


OUTER SEAL SET RING 


Replace. Replace. 6. Press the intermediate shaft bearing out of the 


bearing support using the special tools and a press. 
4. Press the intermediate shaft out to the shaft bear- 
ing using the special tools and a press. 


NOTE: Position the special tools so they do not 
damage the metal ring on the shaft. 


DRIVER 
07749--0010000 
INTERMEDIATE SHAFT BEARING 


Press ATTACHMENT, 


37 x 40 mm 
07746—0010200 
HUB DIS/ INTERMEDIATE 


ASSEMBLY BASE SHAFT BEARING 
07GAF —SD40700 


METAL RING 


INTERMEDIATE SHAFT 


HUB DIS/ASSEMBLY BASE 
07GAF —SD40700 
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Disassembly/Inspection 


INTERMEDIATE SHAFT RING 
Check for damage or distortion. 


INTERMEDIATE SHAFT 
Check for damage. 


BEARING SUPPORT RING 


heck for d istortion. 
Check for damage or distortion HEX BOLTS 


Check for damage. 
INTERMEDIATE SHAFT 


/ 
ОО 
Р 


FLANGE BOLT 


BEARING 
Replace. 
EXTERNAL 
CIRCLIP 
OUTER SEAL 
Replace. 


SET RING 
Replace. 


Intermediate Shaft 
Reassembly 


NOTE: Be careful not to damage the metal rings on the 4. Seat the external circlip in the groove of the in- 
intermediate shaft during reassembly. termediate shaft. 


1. Press the intermediate shaft bearing into the bear- CAUTION: Install the circlip with the tapered end 
ing support using the special tools and a press. facing out. 


Press 5, Press the outer seal into the bearing support using 
the special tools and a press. 
DRIVER V 


07749 —0010000 


CAUTION: Do not damage the lip on outer seal 
during installation. 


NOTE: Press the seal flush with the bearing 
ATTACHMENT support. 
52 x 55 mm 
07746 —0010400 


INTERMEDIATE 
SHAFT BEARING 


{шин 


Press Pack the interior and 

lip of the outer seal. 
OIL SEAL DRIVER 2.0—3.5 g (0.07—0.12 oz) 
07GAD —PH70201 


HUB DIS/ASSEMBLY BASE 
07GAF—SD40700 


2. Seatthe internal circlip in the groove of the bearing EXTERNAL 
support. CIRCLIP 


3. Press the intermediate shaft into the shaft bearing 
using the special tool and a press. OUTER SEAL 


Press 


HUB DIS/ASSEMBLY BASE 
07GAF — SD40700 


6. Install the new set ring in the intermediate shaft 
groove. 


ATTACHMENT, 
35 mm 1.0. 
7746 —0030400 


INTERNAL ү 
CIRCLIP 


HUB DIS/ASSEMBLY BASE 
07GAF—SD40700 
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Special Tools 


Ref. No. 


Tool Number 


Description 


Page Reference 


әәееееФФеә © ®©®®©®©®®®®®© 


07GAF— 5040700 

07JGG—0010100 

O7LAG —SM4010A 
07LAG — SM4020A 
07LAG— SM4030A 
07MAA —SLOO20A 
О?МАС--6100200 
O7NAK—SR3011A 
O7NAK—SR3012A 
07МАВ--5500100 

O7NAJ—SS0020A 


07406-0010101 


07406--0010001 
07406 —0010300 
07406—0010400 
07725 —0030000 
07746 —0010200 
07746—0010300 
07749 —0010000 
07947 —6340500 
07974—6920500 


Hub Dis/Assembly Base 
Belt Tension Gauge 

Piston Seal Ring Guide 
Piston Seal Ring Sizing Tool 
Cylinder End Sea! Slider 
Locknut Wrench, 43 mm 
Ball Joint Remover, 28 mm 
P/S Joint Adapter (Pump) 
P/S Joint Adapter (Hose) 
Rack Holder 

Rear Steering Center Lock Pin 


Bypass Tube Joint 

(Included with 07406 — 0010001) 
P/S Pressure Gauge 

Pressure Control Valve 

Pressure Gauge 

Universal Holder 

Attachment, 37 x 40 mm 
Attachment, 42 x 47 mm 

Driver 

Driver Attachment 

Hub Assembly Guide Attachment 


17-108 

17-74 

17-125 
17-125 
17-126 

17-75, 76, 132 
17-114, 138 
17-78 

17-78 

17-140, 142 
17-4, 148, 150, 
156, 157 
17-80 


17-78 
17-78 
17-78 
17-96 
17-103 
17-120, 123 
17-123 
17-103 
17-145 


17-2 


General Information 
4WS Service Information 


On models equipped with the electronically controlled power assisted 4WS (4-wheel steering system), note the follow- 

ing special precautions before service. 

€ After performing the following operations, check and adjust the 4WS system to be sure that it is electronically and 
mechanically in neutral (all 4 wheels in proper alignment). 


Check for Check for 
Operation mechanical electronic 
neutral 


Reference 


Rack guide adjustment 


Steering wheel removal/installation 


Steering wheel replacement 


Steering column removal/installation 


Front steering gearbox removal/installation or 


disassembly 17-118, 131 


Rear actuator removal/installation 17-137 


Front/rear sub steering angle sensor 


removal/installation 17-117, 137 


Front main steering angle sensor 


removal/installation 17-92 


17-137 


Rear main steering angle sensor 
removal/installation 


@ The 4WS system must be (1) mechanically and (2) electronically in neutral for proper operation. Perform the following 
mechanical neutral check on the system and adjust as necessary first, then perform the following electronic neutral 


check and adjust as necessary. (4WS system adjustment: see page 17-151) 
(1} Mechanically neutral: 
Be sure that the front and rear wheels align properly with the steering wheel in the straight driving position (i.e. dif- 
ference in computerized four wheel alignment equipment reading between the right and left wheels is within 0.5 
mm/0.02 in). 
Electronic neutral: 


Be sure that the following sensors are electronically in neutral with the steering wheel in the straight driving position. 
Electronic neutral position is indicated by blinking or lighting of the 4WS indicator light. 


Front Main Steering Angle Sensor 

Front Sub Steering Angle Sensor AWS INDICATOR LIGHT 
Rear Main Steering Angle Sensor 

Rear Sub Steering Angle Sensor 
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General Information 
AWS Service Information (сопа) 


€ If the spoke angle of steering wheel is not at the designated angle while driving straight, check whether it was caused 
simply by an improperly installed steering wheel or by the misalignment of the front and rear wheels. Check the 
wheels for proper alignment before adjusting the steering wheel spoke angle. 
Install the rear steering lock pin in the rear actuator and, with the steering wheel in the straight driving position, check 
the wheels for proper alignment (i.e. difference in computerized four wheel alignment equipment reading between the 
right and left wheels is within 0.5 mm/0.02 in). 
Check the sensors for electronic neutral to be sure that the rear wheels are in correct steering angle while driving. 
Do not contaminate the front and rear sub steering angle sensors, front and rear main steering angle sensors, and the 
rear steering actuator motor terminals with mud, oil, and grease. 
The phrase ‘‘the steering wheel in the straight driving position'' means that the front wheels are in the straight driving 
position with the steering wheel spokes at a horizontal angle. 
If the power to the 4WS control unit was shut down for the following operations, start the engine and turn the steer- 
ing wheel fully right and left before checking and adjusting the 4WS system. 
— Battery removal/installation 
— 4WS control unit removal/installation 
— No. 43 fuse CLOCK RADIO removal (in the under-hood fuse/relay box) 


CAUTION: 
€ The rear wheel steering angle is not controlled when the engine is OFF. When the engine is started, the rear 
wheels are steered to an angle in accordance with the front wheel angle. We recommend that the steering system 
be serviced with the steering wheel set in the straight driving position. 
| € Do not start the engine with the lock pin set in the rear actuator. The rear actuator might be damaged when the 
rear wheels are steered. Be sure to remove the lock pin after service. 


CAP BOLT 
22 М.т SEALING WASHER 
(2.2 kg-m. 16 Ib-ft) Replace. 


REAR STEERING CENTER LOCK PIN 
07NAJ— SS0020A 
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Component Location 
Index (2WS/4WS) 


NOTE: If an intact driver's airbag assembly has been removed from a scrapped саг ог has been found defective or 
damaged during transit, storage or service, it should be deployed (see section 23). 


STEERING WHEEL 

Removal (2WS/4WS), page 17-81 
Disassembly/Reassembly, page 17-83 
Installation (2WS), page 17-84 
Installation (4У/6), page 17-86 


STEERING COLUMN 
Removal, page 17-89 
Inspection, page 17-92 
Installation, page 17-93 
FRONT MAIN STEERING 
ANGLE SENSOR (4WS) 
Adjustment, page 17-151 
IGNITION SWITCH 
Steering Lock Replacement and 
Switch Test, see Electrical Section 


STEERING GEARBOX 
Rack Guide Adjustment (2WS/4WS), page 17-75 
Removal, page 17-114 
Index, page 17-117 

Overhaul, page 17-118 


POWER STEERING SPEED SENSOR 
Replacement, page 17-80 


TIE-ROD END 
Ball Joint Boot 
Replacement, 
pgae 17-145 


VALVE BODY UNIT 
Overhaul, page 17-106 
FRONT SUB STEERING 
ANGLE SENSOR (4WS) 
Adjustment, 
page 17-153 
FLUID RESERVOIR 
Fluid Replacement, 
page 17-77 


STEERING PUMP 

Pump Belt Adjustment, page 17-74 

Fluid Replacement, page 17-77 

Pump Pressure Check, page 17-78 

Pump Replacement, page 17-96 

Control Valve Inspection and Replacement, page 17-97 
Disassembly, page 17-99 

Reassembly, page 17-103 
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Component Location 
Index (4WS) 


* 4WS CONTROL UNIT 
Removal/Installation, page 17-145 

* 4WS SYSTEM INSPECTION and ADJUSTMENT 
Inspection, page 17-151 


RACK END REAR SUB STEERING ANGLE SENSOR 
Removal, page 17-138 Adjustment, page 17-155 

Installation, page 17-144 Removal, page 17-138 

Installation, page 17-141 


REAR MAIN STEERING ANGLE SENSOR 
Removal, page 17-141 
Installation, page 17-142 


TIE-ROD END 
Boot Replacement, 
page 17-145 


REAR STEERING ACTUATOR 
tiustrated Index, page 17-137 
Actuator Removal, page 17-138 
| Actuator Disassembly, page 17-140 


| 
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System Description 
Fluid Flow Diagram 


The reservoir supplies power steering fluid to the pump; the pump pressurizes the fluid and delivers it through a high 
pressure hose to the valve body unit on the gearbox. 

The 4-way valve (in the valve body unit) controls the direction of the turn by shifting fluid to the left or right side of the 
piston on the rack (іп the power cylinder). 

The gain control valve in the valve body unit controls the amount of the assist by regulating the stroke of the 4-way 
valve. The operation of the gain control valve is affected by the fluid pressure, which is regulated by the pressure control 
valve, sensor orifice and power steering speed sensor. 

Constant pressure is generated by the pressure control valve. This pressure is used as a reference pressure for the 
response to the car speed. By introducing this pressure to the power steering speed sensor through the sensor orifice, 
the pressure downstream of the orifice is changed according to the speed of car. This pressure is then used to operate 
the gain control valve. Two orifices are provided around the circumference of the gain control valve. These orifices pro- 
vide the stepless reduction of the pressure from the pump according to the changes in the car speed. The reduced 
pressure is then sent to the reaction chambers. Therefore the assist varies by regulating the fluid pressure in the valve 
body unit according to the speed of car. 

Fluid returning from the power cylinder flows back through the 4-way valve and out to the reservoir through the cooler. 


POWER STEERING SPEED SENSOR 


VALVE BODY UNIT 


| 
1 
Шаа ныш PRESSURE CONTROL | 
|| SENSOR ORIFICE | 
1 
| 
| | 
RESERVOIR | | 
j i 
і 
1 
1 
| 
і 
l 
I 
| 
і 
| 
| 
| 
Soc 
----- | 
I 
| PUMP | 
| | 
| | 
! ! 
! GEARBOX 
1 
| | 
Н І 
1 21 
I 
| 


FLOW CONTROL VALVE 


{has a built-in relief valve) жы 


STEERING WHEEL 
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System Description 
Steering Pump 


Construction | 
The pump is a vane-type incorporating a flow control valve (with an integrated relief valve) and is driven by a V-belt from 


the crank pulley. The pump features 10 vanes. Each vane performs two intake/discharge operations for every rotation of 
the rotor. This means that the hydraulic fluid pressure pulse becomes extremely small during discharge. 


INLET PORT 


DRIVE SHAFT 


Operation 


The belt-driven pulley rotates the rotor through the drive shaft. As the rotor rotates, the hydraulic pressure is applied to 
the vane chamber of the rotor and the vanes will rotate while being pushed onto the inner circumference of the cam ring. 
The inner circumference of the cam ring has an extended portion with respect to the center of the shaft, so the rollers 
move downward in the axial direction as the carrier rotates. As a result of this roller movement, the internal volume of the 
vane chamber will change, resulting in fluid intake and discharge. 


START OF FLUID INTAKE FLUID INTAKE FLUID MOVEMENT FLUID DISCHARGE 


The vanes are pushed onto The volume of the vane The sucked-in fluid moves As the vanes return to the 

the inner circumference of ^ chamber increases so that toward the discharge port. their original position on the 

the cam ring. fluid is sucked in. inner side, the volume of the 
vane chamber decreases so 
the fluid is discharged from 
the discharge port. 
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Fluid Reservoir/Filter 


Flow Control A one-piece reservoir and filter is attached to the fender 
apron on the left side of the engine compartment. The 
fluid and the filter/reservoir should be replaced if the 
system is opened for repairs, or if the fluid gets water or 


dirt in it. 


Fluid from the pump runs through a metering orifice to 
the valve body unit. This creates a pressure difference 
between the pump and valve body unit sides of the 
orifice. When pressure in the pump side is higher than 
the force of the spring holding the flow control valve 
closed, it pushes the valve down (open), and excess 
fluid returns to the pump inlet. The combined effect of 
the metering orifice and the flow control valve provides 
а relatively constant flow of fluid to the valve body unit. 


CAUTION: Use only Honda Power steering 
Fluid-V. The use of other fluid such as A.T.F., or 
other manufacturer's power steering fluid, will 
cause damage to the system. 


UPPER LEVEL 


METERING 
ORIFICE 


FLOW CONTROL 
VALVE 


LOWER LEVEL 


LINE 


To Valve body Unit From Power 


Steering 


Pressure Relief 


== SP, Speed Sensor 
As pressure on the valve body unit side builds up, it 5 2 — ANS 
pushes the relief valve ball (inside the flow control From Valve body Unit \2 
valve) up against its spring, and excess fluid returns to 
the pump inlet. As the pressure under the flow control 
valve drops, the relief valve ball is closed by its spring, FILTER 


and the flow control valve is forced down again, allow- 
ing excess fluid from the pump side to return to the in- 
let. This flow control valve-relief valve cylinder keeps 
pump output pressure between 7000--8000 kPa 
(70-80 kg/cm?, 995— 1,138 psi). 


To Steering Pump 


RELIEF VALVE OPEN 


FLOW CONTROL 
VALVE 


RELIEF VALVE BALL 


DAMPING 
ORIFICE 
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System Description 
4-Way Valve 


Mounted on the lower side of the gearbox is a 4-way valve that is moved horizontally by a pin on the pinion holder to shift 
fluid pressure to the right or left side of the power cylinder when the steering wheel is turned. 

It has thrust pins at both ends, and two inter-connected reaction chambers, one on each side. 

Each reaction chamber contains a pair of spring-loaded plungers that rise against right and left thrust pins. 

The valve body fluid passages are controlled by the 4-way valve. 

Fluid pressure in the reaction chambers is reduced by the gain control valve in order to change the amount of the assist in 
accordance with the change in the car’s speed. 


POWER STEERING SPEED SENSOR 


rr ч 
NTROL 
SENSOR Omice PRESSURE СО 


VALVE | 


RESERVOIR 


bow ee ee ee = 


[UR EE ИЧЕ 


1 
1 


FLOW CONTROL VALVE 
{has a built-in relief valve) 


STEERING 
RACK 


PINION HOLDER 


In the power steering unit, the method used to direct a single source of fluid pressure in either of two directions (for left or 
right turns) involves the pinion gear transferring a ‘‘message’’ of direction to the fluid іп the 4-way valve. 

The pinion is mounted slightly off-center in a pair of bearings, which are in turn mounted in a pinion holder cylinder that 
rotates, centered in its own outer bearings. At the bottom of the Pinion Holder is a pin, which fits in a slot in the 4-way 
valve. 

As the pinion is turned (to turn left or right), because it is off-center, it also moves slightly along the rack. This movement 
is transferred to the holder. The pin in the holder then moves the 4-way valve, to direct fluid pressure to either side of the 
rack in the power cylinder. 

The back edges of the pinion holder (facing away from the rack) hit the stops cast into both sides of the gear housing to 
avoid pushing the 4-way valve too far in either direction. The front edge of the pinion holder cuts off assist at full lock as 
described on the next page. 


PINION 
HOLDER 


POWER CYLINDERS 


NEEDLE ROLLER 
BEARING 


BALL BEARING 
PIN 


STEERING RACK 


4-WAY VALVE 


PINION PINION 
HOLDER CENTER PINION HOLDER 


PINION 


HOLDER PIN 4-WAY VALVE STEERING RACK 
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System Description 
Full-lock Unloader System 


The 4-way valve shifts the direction of fluid flow when 
the steering wheel is turned right or left. 

However, when the wheel is turned to the right or left 
lock at parking speed, the edge of the pinion holder 
rides up on the end of the rack, moving the pin in the op- 
posite direction which pulls the 4-way valve back to 
neutral. 

This keeps pump pressure from building up (which 
could cause idle speed to drop), and improves steering 
feel by increasing resistance at left and right lock. 


Edge of the pinion 
holder 


Contro! in ‘‘assist’’ position 


4-way valve moves back to ‘‘neutra!’’ position 
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Power Steering Speed Sensor 


The power steering speed sensor is a trochoid-rotor, 
hydraulic pump combined with a relief valve and a one- 
way valve. It is driven by the speedometer gear shaft 
which in turn is driven by a helical gear on the 
differential. 


INNER ROTOR 


SPEEDOMETER GEAR 


The power steering speed sensor turns only when the 
car is moving, controlling the gain control valve. 


The constant pressure is generated by the pressure 
control valve. 


This pressure is used as a reference pressure for the 
response to the car's speed. By introducing this 
pressure to the power steering speed sensor through 
the sensor orifice, the pressure downstream of the 
orifice is changed according to the speed of the car. 


PRESSURE CONTROL VALVE 
To power steering speed sensor 


li SENSOR | |то 
do E rr ORIFICE |i! reservoir 
Loe | 
To reaction GAIN t 
n chamber jt CONTROL 
H №. Va VALVE 
FEED | 
—. те--і 


Pressure in response 


TANK SIDE ORIFICE to vehicle speed 


FEED SIDE ORIFICE 


With the engine running at idle in a parked car, fluid 
flow through the sensor rotors is blocked because the 
rotors are not turning. Therefore the gain control valve 
moves to the left. On the gain control valve, the orifice 
resistance is high on pump side, while it is low on the 
reservoir side, with the result that pressure in the reac- 
tion chamber is lowered and steering assist is high. 


Hydraulic pressure in 
response to the car’s 
speed (High) 


FEED SIDE ORIFICE 


GAIN CONTROL 


RETURN —===== 


Pressure in reaction 
chamber (Low) 


REACTION CHAMBER 


As the car is driven, the rotors start turning and the fluid 
returns to the reservoir, reducing the fluid pressure at 
the gain control valve. Therefore, the gain contro! valve 
begins to move to the right. The orifice resistance on 
the pump and reservoir sides is appropriately balanced, 
with the result that the reaction chamber is in the 
medium range and the steering resistance is moderate. 


Hydraulic pressure in response 


to th 's speed (Medium) 
RESERVOIR SIDE ORIFICE FEED |2 760275 SP 


À 


FEEO SIDE 
ORIFICE 


Pressure in reaction 
chamber (Medium) 


REACTION CHAMBER 


When the car is moving at high speed, the sensor 
reduces the pressure further and the gain control valve 
moves further to the right. The orifice pressure on the 
pump side is low and the pressure on the reservoir side 
is high, the fluid pressure in the reaction chamber is also 
high giving the steering wheel less assist. 


Hydraulic pressure in response 
to the car's speed (Low) 


FEED 


Ll — 
000660000] 
000000004 


Pressure in reaction 
chamber (High) 


(cont'd) 
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System Description 


One-way Valve (In Power Steering Speed 
Sensor) 


When the car is moving at high speed, negative 
pressure develops at the sensor inlet because the 
power steering speed sensor is pumping faster than the 
fluid can be supplied. To compensate for this, the outlet 
and inlet ports are connected internally by a passage 
containing a one-way valve that lets output fluid recir- 
culate to the inlet port to equalize pressure. 


Driving at High Speed: 


ONE-WAY VALVE RESERVOIR 


NN 
ROTORS 
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Power Steering Speed Sensor (cont'd) 


Relief Valve (In Power Steering Speed Sensor) 


When the car is moving in reverse, the power steering 
speed sensor also turns backward and pumps fluid ín 
the opposite direction. To avoid building up pressure in 
the reaction chambers that would increase steering ef- 
fort while driving in reverse, the inlet and outlet-ports 
are connected by a second internal passage containing 
a relief valve that allows the fluid to recirculate. 


Driving in Reverse: 


RESERVOIR 


RELIEF VALVE 


Electronically Controlled Power Assisted 4WS 


Outline 


The electronically controlled power assisted 4WS (4-wheel steering system) consists of the hydraulic power steering 
system that steers the front wheels, the rear actuator that steers the rear wheels, the 4WS control unit, and the sensors 
that detect the car’s speed and other steering conditions. The front steering gearbox and the rear actuator are connected 
by a wire harness. The rear steering angle is controlled electrically, allowing the rear wheels to be set at any desigrated 
steering angle. 


MAIN STEERING ANGLE SENSOR 
FRONT. FRONT SUB STEERING 


ANGLE SENSOR VEHICLE SPEED SENSOR (VSS) 


MN 


4WS CONTROL 
UNIT 


REAR WHEEL 
SENSOR 


REAR WHEEL 
SENSOR 


F3 REAR SUB STEERING 
REAR MAIN STEERING REAR STEERING ANGLE SENSOR 


ANGLE SENSOR ACTUATOR 


(cont'c 
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System Description | 
Electronically Controlled Power Assisted 4WS (cont'd) 


System Operation 


The 4WS control unit receives input from the Vehicle Speed Sensor (VSS), front main steering angle sensor, and the 
front sub steering angle sensor. The 4WS control unit calculates the vehicle speed, steering turning angle, steering speed 
and steering direction to determine the best angle to steer the rear wheels. | 


(System operation flow) 


VSS serves the speedmeter as 
well. 


Rear wheel sensors 
(ABS sensor) 


Front main steering angle sensor 


Front sub steering angle sensor 


ppc eu eg uer a. OS v Ee RT, 3 
| Calculation of the Calculation of steer- І | 
| car's speed ing rotation speed | 
| І 
| 
| 
! Calculation of steering angle for rear wheels | 
! І 
| СЫ ! 
I 
[ | 
1 Calculation of motor driving Р сон 1 
' voltage ower circ! | 
l ! 
42..|.-------------------- AWS Control unit ---------|--------------- 


Rear main steering angle 
sensor 


Rear steering actuator (Motor) 


Rear sub steering angle 
sensor 
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The rear wheels are turned by a motor built into the rear steering actuator. The motor is actived by the power circuit in 
the 4WS control unit. The actual steering angle of the rear wheels is detected by the rear main steering angle sensor, and 
the rear sub steering angle sensor. The 4WS control unit adjusts the angle according to the difference between the sens- 
ed steering angle of the rear wheels and the targeted steering angle of the rear wheels. 


FRONT MAIN STEERING 


VSS ANGLE SENSOR 


REAR WHEEL SENSOR REAR SUB STEERING 
ANGLE SENSOR 


REAR STEERING ACTUATOR 


FRONT SUB STEERING AWS CONTROL UNIT STEERING ANGLE 
ANGLE SENSOR 


SENSOR 


(cont'd) 
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System Description 
Electronically Controlled Power Assisted 4WS (cont'd) 


System Operation 


Features of rear wheel steering: 
The electronically controtled power assisted 4WS sets the rear wheels at the best steering angle for the car’s speed, 
steering rotation speed, steering wheel angle, etc. 


@ Car speed 

When the car is traveling at low speed, the 4WS system turns the rear wheels in the reverse direction of the front wheels 
in proportion to the rotation angle of the steering wheel. When the car is traveling a higher speed, the system increases 
the steering angle of the rear wheels in the same direction as the front wheels. 

Changing the steering angle performance of the rear wheels in relation to the car's speed gives the car improved handling 
characteristics. 


€ Steering speed 18 mph (30 km/h) or above 
The rear wheel steering angle varies with how rapidly the steering wheel is rotated. See graph. 


(Steering angle/speed 
performance curve) 


Slow steering 
Rapid steering 


Rear wheel 
steering angle 
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Component Function & Operation 


Rear actuator: 

The rear actuator is mounted at the rear of the car to steer the rear wheels. The motor, built into the actuator, is made up 
of a stator with a permanent magnet, a rotor, and brushes that pass electricity to the commutators. The motor is 
mounted on the same axis as the steering shaft screw, making the rear actuator compact and light in weight. The rear ac- 
tuator also contains the rear main steering angle sensor and the rear sub steering angle sensor. 


Тһе 4WS control unit drives the electric motor with DC current. It switches the current polarity to change the motor's 
direction. Two strong return springs, one at each end of the actuator, provide a centering action. They return the rear 
wheels to the straight-ahead position whenever current is cut to the motor. 


REAR SUB STEERING 
ANGLE SENSOR 


ACTUATOR HOUSING 


STATOR 


REAR MAIN STEERING 


ANGLE SENSOR RETURN SPRING 


STEERING SHAFT SCREW $y hy ) NN 2 < COMMUTATOR 


BRUSHES 
ROTOR 


RECIRCULATING BALL SCREW 
«RETURN SPRING OPERATION > 


Moves to left: Moves to right: 


The return spring compresses when the steering shaft 
screw moves to right or left. When the motor is OFF, 
the steering shaft screw is held in the straight ahead 
(neutral) position by the force of the return spring. 


(cont'd) 
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Maintenance Back-up Light Switch 


Transmission Oil Replacement 


NOTE: Check the oil with the engine OFF, and the car on NOTE: Check the switch see section 23. 
level ground. 
1. Disconnect the back-up light switch wire connec- 
1. Remove the oil filler plug, then check the level and tors. 
condition of the oil. 
Remove the back-up light switch. 


WASHER 


Replace. 
е Proper Level. Ж BACK-UP LIGHT SWITCH 


25 N-m (2.5 kg-m, 18 Ib-ft) 


OIL FILLER PLUG 
45 N-m (4.5 kg-m, 33 Ib-ft) 


The oil level must be up to the fill hole. If it is below 
the hole, add oil until it runs out, then reinstall the 
oil filler plug. 


If the transmission oil is dirty, remove the drain 
plug and drain the oil. 


Reinstall the drain plug with a new washer, and 
refill the transmission oil to the proper level. Replace. 
NOTE: The drain plug washer should be replaced at 
every oil change. 


Install the new washer and back-up light switch. 


Reinstall the oil filler plug with a new washer. 


Oil Capacity 
1.9 £ (2.0 US qt, 1.7 Imp qt) at oil change. 
2.07 (2.1 US qt, 1.8 Imp qt) at overhaul. 


Use only SAE 10 W — 30 or 10 W — 40, SF or SG grade. 


DRAIN PLUG 

40 N-m (4.0 kg-m, 29 lb-ft) 
WASHER 

Replace. 


OIL FILLER PLUG 

45 N-m (4.5 kg-m, 33 ib-ft) 
WASHER 

Replace. 
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System Description 


Component Function & Operation 


Front main steering angle sensor: 

The front main steering angle sensor is mounted in the 
steering column. It senses the direction and angle of 
steering wheel rotation and converts it to electrical 
signals that are sent to the 4WS control unit. 


Rear main steering angle sensor: 

The rear main steering angle sensor is mounted on the 
rear actuator. It senses the direction and angle of the 
rear wheels and sends signals to the 4WS control unit. 
The 4WS control unit uses this information as feedback 
to determine if the actual rear wheel position matches 
the desired position. 
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Electronically Controlled Power Assisted 4WS (cont'd) 


BEARING 


PLASTIC MAGNET 


MAGNETIC 
ROTOR 


OUTPUT 
CIRCUIT 


MR ELEMENT 


HALL IC 


HALL IC MR ELEMENT 


MAGNETIC ROTOR 


Front sub steering angle sensor: 

The front sub steering angle sensor is mounted on the 
front steering gearbox. Its purpose is to detect the posi- 
tion of the front wheels and convert this information to 
an electrical signal for the 4WS control unit. 


The front sub steering angle sensor uses а spring- 
loaded plunger that rides in a sloped groove in the rack. 
As the rack turns the front wheels, the plunger rides up 
the slope and is pushed into the differential transformer 
assembly. The plunger’s position is used to determine 
how far the rack is turned. 


FRONT SUB STEERING ANGLE SENSOR 


STEERING RACK 


Rear sub steering angle sensor: 
The rear sub steering angle sensor is mounted on the 
rear actuator spring cover. Its detects the position of 
the rear wheels as a feedback signal for the 4WS con- 
trol unit. It operates in exactly the same way as the 
front sub steering angle sensor. 


nd 


FRONT SUB 
STEERING ANGLE 
SENSOR 


TAPERD SHAFT 


REAR SUB 
STEERING 
ANGLE SENSOR 


REAR ACTUATOR 
SPRING COVER 


(cont'd 
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System Descripton 
Electronically Controlled Power Assisted 4WS (cont'd) 


Component Function & Operation (cont'd) 


€ Average moving current control 

The 4WS control unit monitors the average moving current of the motor to protect the system. When the average mov- 
ing current exceeds a given value, the 4WS control unit lowers the current to change steering angle of the rear wheels 
gradually (approximately 6 degrees/30 seconds). When the average moving current to the motor is below the given 
value, the rear wheels return to the designated steering angle slowly (approximately 6 degrees/2 minutes). 


€ Over-voltage control 

An increase in battery voltage (due to a voltage regulator failure, for example) could cause excessive actuation of the 
motor and erratic control of the rear wheels. To prevent this, the 4WS control unit monitors the voltage. If it exceeds a 
given value, the 4WS control unit slowly returns the rear wheels to the straight ahead position by reducing voltage to the 
motor and turns the 4WS indicator light ON. 
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Fail-safe Function: 

When the 4WS control unit senses a failure іп the system, it switches to fail-safe mode. In this mode, it powers the fail- 
safe and damper relays. The fail-safe relay cuts power to the rear steering motor, while the damper relay slows the 
motor's return to neutral. As а result, the rear wheels return slowly to the straight ahead position and then remain there. 
The car then drives like conventional 2WS. 


When the 4WS control unit switches to fail-safe mode, it stores a Diagnostic Trouble Code (DTC) and turns on the 4WS 
indicator light to notify the driver of a problem. This code can be read by connecting the service check connector ter- 
minals with a jumper wire under the dash. The code is read as blinks of the 4WS indicator light. 


4WS INDICATOR LIGHT 


SERVICE CHECK 
CONNECTOR 


JUMPER WIRE 


Damper Control: 

When the system goes into fail-safe mode, it cuts power to the motor by powering the fail-safe relay. Without some type 
of damping, the returns springs would turn the rear wheels to the straight-ahead position too rapidly, adversely affecting 
the car's handling. 


To counteract this, the 4WS control unit also powers the damper relay. The armature of the now deactivated motor is 
spun by the movement of the steering shaft. This causes the motor to act as a generator. The voltage generated by this 
action is applied back to the motor through the damper relay. This causes the motor to resist the force of the return spr- 
ings, allowing the rear wheels to go back to the straight ahead position slowly. 


(cont'c 
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System Descripton 
Electronically Controlled Power Assisted 4WS (cont'd) 


Component Function & Operation (соп 4) 


@ Electronic neutral position 

For the 4WS system to work correctly, it must be in electronic alignment as well as mechanical alignment. In other 
words, the system’s front and rear sensors must signal that the wheels are pointed straight ahead when the wheels are 
mechanically pointed straight ahead. The technician can test for “electronic straight ahead'' by connecting the service 
check connector terminals with a jumper wire and turning the front and rear wheels. 
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Troubleshooting (Power Steering System) 
General Troubleshooting 


Check the following before you begin: 


@ Has the suspension been modified in a way that would affect steering? 
@ Are tire sizes and air pressure correct? 

€ is the steering wheel original equipment or equivalent? 

€ is the power steering pump belt properly adjusted? 

@ Is steering fluid reservoir filled to proper level? 

€ |$ the engine idle speed correct and steady? 


Hard Steering 


Little or no assist in both directions 


with car parked. 


Assist in one direction only, little or 
no assist in the other. 


Check for bubbles in power steer- 
ing fluid. 


Remove the valve body unit and 
check the pinion pin for free move- 
ment. If OK, check the 4-way valve 
for free movement (see page 
17-107). 

Repair as necessary. 


] 


И there are bubbles, check the 
reservoir input side hoses and 
pump front seal for air leaks. 
Repair as necessary. 


If there are no bubbles, check if 
assist improves when engine speed 
E increased to 3,000 rpm. 


if assist improves, check the pump 
flow control valve for internal leak- 
ing, and clean or replace as 
necessary (see page 17-98). If the 
valve is OK, replace the steering 
pump. 


If assist does not improve, check 
fluid pressure, using power steer- 
ing pressure gauge with shut-off 
valve closed (see page 17-78). 


(70 kg/cm?, 995 


psi). 


Fluid pressure 7 
(70—80 kg/cm?, 


,000—8,000 kPa 
995— 1,138 psi). 


Fluid pressure below 7,000 kPa | 


Check the pump flow control valve 
for internal leaking, and clean or 
replace as necessary (see page 
17-98). If the valve is OK, replace 


The pump is OK. Measure the force 
required to turn the wheel with the 
speed sensor hose plugged and the 
car parked (see page 17-79). 


the pump. 


| 


Steering effort above 30 М (3.0 kg, 
6.6 ibs). Check the pressure con- 
trol valve for sticking or a clogged 
orifice; clean or replace the valve 
as necessary (see page 17-107). If 
the pressure control valve is OK, 
check the pinion pin for free move- 
ment. If seized or binding overhaul 
the steering gearbox. 


Steering effort below 30 N (3.0 kg, 
6.6 lbs). The power steering speed 
sensor is leaking internally; replace 
the power steering speed sensor | 
(see page 17-80). 


lcont'd 
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Troubleshooting (Power Steering System) 
General Troubleshooting (сопа) 


Belt slipping on the pulley. 


Gain control valve sticking or 
leaking. 


Idle speed low or erratic. 


Uneven or rough steering. — 


Air in reservoir tank, or low 
power steering fluid level. 


Adjust the belt tension. Replace 
the belt, if necessary (see page 
17-74). 


Check gain control valve; clean 
or replace the gain control valve 
or valve body unit. 


If the engine stalls when wheel 
is turned while car is stopped or 
moving at low speed, adjust idle 
Speed (see fuel section). 


Check power steering fuid level. 
If level is excessively low, check 
for leaks in the system. Add 
fluid to the specified level. 


If fluid level is OK, check O-rings 
and seals on both ends of the 
pump inlet hose, and the oil 
pump housing mating surfaces 
for suction leaks. Replace parts 
as necessary. 


f improperly adjusted rack guide. m 


Adjust the rack guide (see page 
17-75). 


If the rack guide adjustment is 
OK, check the pinion bearings 
for wear or damage. Replace 
them as necessary. 
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Shock or vibration when wheel is 
turned to full lock. 


Assist lexcessively light steering) at 
high speed: 


Steering kicks back during wide— 


Pump belt slipping on pulley 
(pump stops momentarily). 


Adjust the belt tension (see page 
17-74) or replace belt. 


Set the power steering pressure 
gauge. Close the shut-off valve 
fully and measure the pump 
pressure (see page 17-78). 


The pump pressure should be 
7,000—8,000 kPa (70-80 
kg/cm?, 995-- 1,138 psi) with 
needle fluctuation of + 500 
kPa (+ 5 kg/cm?, + 70 psi) or 
less. If the needle fluctuation 
exceeds + 500 kPa (+ 5 
kg/cm’, + 70 psi} check the 
flow control valve, of the flow 
contro! valve is OK, replace 
the pump. 


Measure force required to turn 
wheel with bypass tube joint 
installed, and car parked on 
dry paved surface (see page 
17-80). 


READS MN NEW 
= Pump belt slipping. [*—— i 


If below, check gain con- 
trol/pressure control valves 
and valve body unit and 
replace parts as necessary. 


Adjust the belt tension (see 
page 17-74) or replace belt. 


Sticking gain control valve or 
valve body unit. 


Replace the gain control valve 
or valve body unit. 


Adjust the rack guide (see 
page 17-75). 


Inflate to correct pressure. 


turns. 
Rack guide adjusted too loose. 
1 Tire pressure too low, 
Wheel will not return smoothly. ——3—4 Improper front wheel alignment. 


Readjust the front wheel align- 
ment or replace parts as 
necessary. 


Improperly adjusted rack guide. 


Adjust the rack guide (see 
page 17-75). 
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Troubleshooting (Power Steering System) 
Noise and Vibration 


NOTE: Pump noise in first 2—3 minutes after starting in cold weather (—20°C, – 4°Е or colder) is normal. 


Humming due to pulsation of fluid is normal, particularly when wheel is turned 
with car stopped. 


If equipped with automatic 
Humming transmission, the hum could be tor- 
que converter or pump noise. 


High S line touching thi 
|_| va pressure: M jouening 6; - Reposition the line. 
frame 


r—— Belt slipping. | {Tighten or replace belt 
Ш-ІРіпіюп shaft seal not lubricated |1 Grease it 


Squeaking Т 
Horn contact not lubricated, or Grease the contact, or bend it to 
under too much pressure. reduce the pressure. 1 


Confirm by temporarily removing 
pump Бей. 


l Burrs on the pinion gear. H Replace the pinion gear. 


NOTE: A single ‘‘clunk’’ may be a normal amount of linkage clearance. То 
distinguish this type of clunk, turn the wheel back and forth with the engine OFF. 


[ Loose pump pulley. | Tighten or replace pulley 
Loose pump pulley. tf shaft is loose, replace the pump. 
Rattle or chattering - 


Loose steering shaft connector, tie- Check and tighten, or replace parts 
rod, or bell joint. as necessary 


--- Column shaft wobbling. |__| Replace the column assembly. 


--ң 
Lines or hoses from the valve body Reposition lines so they don't 
Hissing Lunit touching each other. touch. 


Noise from valve body unit. J— Replace the valve body unit. 


NOTE: Pump noise up to 2-3 
minutes after starting іп cold If pump noise is abnormally loud, 
Pump gear noise weather (-20?C, -4?F or colder! check the pump ball bearing and 
15 normal any parts. (see page 17-102). 
Compare pump noise at operating 
temperature to another car 


Check fluid level 
1f low, fill reservor to proper level, 


Cavitation caused by ait bubbles in and check for leaks 


Grating moise from pump fluid Tighten or replace as necessary 


Check for crushed suction hose or 
a loose hose clamp allowing air into 
the system 

Tighten or replace as necessary 
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Fluid Leaks 


Steering gearbox 


Pump 


Power steering speed sensor 


Reservoir 


NOTE: When fluid leaks from one | 
side of the rack the balance tube 
transfers the fluid to the other 
side, giving the appearance that 
both sides are leaking. To 
troubleshoot, remove both boots, 
clean the rack and locate the leak. 


Leaking from left side. 

I xt 
Remove the 4-way valve and in- 
spect the 11 mm O-ring and the 
port housing bore for pits, burrs or 
scratches (see page 17-107). 
Repair as necessary. 


Leaking from cylinder end seal into 
tie-rod boots. 


Leaking from right side. 


I 


Reseal gearbox and inspect the 
rack sealing surface between the 
steering rack piston and the right 
end (see page 17-117). 


if no abnormality is found, replace 
the O-ring, reseal the gearbox and 
inspect the steering rack sealing 
surface for burrs or scratches be- 
tween the steering rack gear teeth 
and the piston. Inspect the seal re- 
tainer bore in the gearbox housing 
for proper chamfer and sharp 
edges (see page 17-117). 


[Leaking from valve body unit 
mating surfaces. 


Tighten attaching bolts оғ replace 
valve body or port housing. 


Leaking from either side of valve 
body 


4 Replace all valve body unit seals 


and O-rings. 


(steel ball). 


Front seal leaking 


4 
Leaking from drilled passage plug 


|__| Pump housing leaks at either end 


Leaking 


Replace the val 


Replace the front seal. 


Replace housing O-rings. 
И the housing stil! leaks, replace 
the pump 


-- Replace the power steering | 


sensor. | 


Leaking from around cap. 


Pump outlet line 
(high pressure! 


Low pressure hoses 


Pipes 


Reservoir overfitled 
Pull off the hose and drain to proper 
levet 


Air leak in suction side of system 


==! Leaking at threaded fitting 


= 


(reservoir, inlet hose, front pump 
seal). 


Tighten fitting. If stil! leaking. 
replace the hose. 


Leaking at swaged joint. 


1—4 Replace the hose. 


Leaking because of damage, 
deterioration, of improper as- 
sembly 


- Replace or repair as necessary i 


Leaking at gearbox connection (at 


flare nut}. 


Tighten connector. if still leaking, 
replace the pipe or vaive body unit. 


Leaking at gearbox connection 


{at O-ring joint). 


Replace the O-ring 


Troubleshooting (4WS) 


Component Location 


NOTE: 

The radio may have a coded theft protection circuit. 
Be sure to get the customer’s code number before 

— Disconnecting the battery. 

— Removing the No. 43 CLOCK, RADIO (10 A) fuse. 
— Removing the radio. 

After service, reconnect power to the radio and turn it on. 
When the word “CODE” is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


CLOCK, RADIO (10 A} FUSE 


UNDER-HOOD 
FUSE/RELAY BOX 


FRONT MAIN STEERING 
ANGLE SENSOR 


VEHICLE SPEED SENSOR 
(vss) 


FRONT SUB STEERING ANGLE 
SENSOR 


SERVICE CHECK CONNECTOR (2P! 
Behind the center console 


No. 22 4WS (10 A) FUSE 


17-30 


REAR MAIN STEERING ANGLE 
SENSOR 


4WS CONTROL UNIT 


REAR SUB STEERING 
ANGLE SENSOR 


REAR ACTUATOR 


UNDER-DASH 
FUSE/RELAY BOX 


Connector Locations 


ABS CONTROL UNIT CONNECTOR 


4WS CONTROL UNIT POWER TERMINAL 


4WS CONTROL UNIT CONNECTOR (4P) 


4WS CONTROL UNIT 
CONNECTOR (18P) 


VEHICLE SPEED SENSOR 
CONNECTOR (3P) 


4WS CONTROL UNIT CONNECTOR (12P) 


SERVICE CHECK CONNECTOR (2Р) 


Behind the center console. FRONT SUB STEERING 


ANGLE SENSOR 
CONNECTOR (ЗР) 
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Troubleshooting (4WS) 


Circuit Diagram 


UNDER-HOOD WHT: жнт---ф 
FUSERELAY BOX 
ey 
(100 A} "m WHTNEL 
CLOCK, RADIO UNDER-DASH T 
(10.4) FUSE/RELAY BOX CHARGING SYSTEM LIGHT 
жес с=т= 
IGNITION 
16 SW (50 А) 
ON 


4WS INDICATOR LIGHT 


IGNITION SWITCH 
(61) 


VEHICLE SPEED SENSOR 


LEVEL 
SWITCH 


REAR SUB STEERING | FRONT SUB STEERING 
ANGLE SENSOR ANGLE SENSOR 


- й- - - 


BLK ———Ó— — ҮК 


ВІКМИНТ------О------ GRY 


FRONT MAIN STEERING ANGLE SENSOR WHT/BLU———O— —- GRYNEL 


BLK On GRY/BLK 


REAR MAIN STEERING AMNGLE SENSOR 


mes 


4WS CONTROL UNIT 


WHT/YEL- 
TOACG 
ECM 
* TCM (SCS) (561,562) 
+ ECM {SCS} 
WHT/BLU——© 2 CHG 
SCS 10 BRNWHT- BLUWHT 
YEURED —9 35 101 
BLKYEL 41% 
SERVICE CHECK 
CONNECTOR 
PNK 7 WARNI IGNITION SWITCH 
162 
РМК ——023 WARN2 (62) 
SS T —=GRN/RED—O 14. PARK ABS CONTROL UNIT 
І 
| ЕЩ 
| анте CONTROL 1GRN/RED | 
|2 GRNWHT ! І GRY/RED 
©— — — L — Canada _ JUSA 
СВҮМНТ. 
PARKING 
BRAKE 
SWITCH 
080—019 PR 
YEUBLU 0022. FIR 
YEUGRN ————4Q 26 FTM 
YEUBLK O21 FIL 


ACTUATOR 
ЫЛ MOTOR 
GRN Yet 
YEURED 
BLU BLK 
WHT/GRN BLU 
BLU/GRN BRN AWS CONTROL UNIT 
POWER TERMINAL 
GRN BLK 
RED. BK 


12Р CONNECTOR 


View from 
4WS CONTROL UNIT CONNECTOR interior side 
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Troubleshooting (4WS) 
4WS CONTROL UNIT Terminal Arrangement 


18P CONNECTOR (A) 


12P CONNECTOR (В) 


АР CONNECTOR (C) 


POWER TERMINAL (D) 


тро [314 в [е [7 [8 
то таз 14] т5 | 15 17| 18 
View from control unit terminal side 
View from interior side 
con- Check 
PEE Wire col Terminal 
hector) "eter те союг ermina! name Measurement Normal Measuremt 
No. condition voltage termimals 
К While the wheel is 
V. = 
1 GRY/RED Rear right pulse being rotated slowly 5VeoVv 1—24 
і. 
Engine ON Battery voltage. 
2 | WHT/BLU | Charge pe Кы 2-24 
Епдіпе ОҒҒ оу 
3 | GRY/WHT | Rear left pulse White е wheel is Буә0у 3-24 
being rotated slowly 
IG SW ОМ Batter аде 
4 BLK/YEL | Ignition 2 ацегу уо аш 4—24 
IG SW оу 
OFF, ACC, START 
Rear main steerin Ji EZ 
5 RED ee g IG SW ОМ оу 5—ground 
zu angle sensor ground 
6 WHT/GRN Rear main steering While actuator motor 5Veov 6-24 
angle sensor A phase is running slowly 
Light ON оу 
7 PNK Warning 1 19 == 7-24 
| Light ОРЕ Battery voltage 
8 GRN Front main steering While steering wheel 5Veov 8—24 
angle sensor A phase is being rotated slowly 
A 9 === ГТ ce MEE HEN — 
: ; Short оу 
10 BRN/WHT | Service check signal 10-24 
| Open 5 V (АТ: 11 V) 
11 --- = — — — 
12 BLU Front main steering While steering wheel 5Ve0v 12—24 
angle sensor Z phase is being rotated slowly 
13 BLU/GRN Rear main steering While actuator motor 5 Ve0V 13-24 
angle sensor В phase is running slowly 
| ON оу 
14 GRN/RED Parking brake 14--24 
OFF Battery voltage 
amt 
15 YEL/RED Front main steering While steering wheel 5Vo0V 15—24 
angle sensor B phase is being rotated slowly 
16 BLK Ground 2 IG SW ON оу 16— ground 
17 GRY/YEL Rear sub steering Analog tester DC approx. 17—24 
anble sensor center range 2.5У 
18 WHT/YEL Back up power source | At all times Battery voltage 18-24 
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ІС SW: Ignition switch, ACC: accessory (1 position 


POWER TERMINAL (D) 


18P CONNECTOR (A) 12P CONNECTOR (B) 4P CONNECTOR (C) 
«=0 2 
1 3 s[s 19/20 Е 22123) | «ао: 
— 91] 
33/34 < 
10| 12| 13| 14115116 24/25 26| 7) 28 2a| 7 | | <= Al aatom 
View from control unit terminal side interior side 
con- Check 
con- Я n - T - 
factor nector | Wire color Terminal name Measurement Normal Measuremt 
No. condition voltage termimals 
19 ORN Vehicle speed sensor | “hile front wheel is 5VeOV | 19-24 
being rotated slowly Н 
20 GRN Rear main steering While actuator motor 5 VeOV 20—24 
angle sensor Z phase is running slowly 
i Left [Center Right 
21 YEL/BLK Front sub steering Analog tester AC Left [Center Rig 21—26 
angle sensor left range 3.0 VI2.5 Vi20 V 
i Left |Center| Right 
22 YEL/BLU Front sub steering Analog tester AC e enter) Rig! 22—26 
angle sensor right range 2.0 V\2.5 3.0 Vi 
" xii 
Light ON Н оу 
23 PNK — | Warning 2 9 -——-4 23—24 
B Light OFF Battery voltage 
24 BLK Ground 1 IG SW ON оу 24 —ground 
LL —E zal 
IG SW ON Battery voltage 
25 | YEL/RED | Ignition 1 ae 25-24 
IG SW OFF, АСС оу 
26 YEL/GRN Front sub steering Analog tester DC approx. 26 24 
angle sensor center range 2.5V 
27 == --- — eae 
i Left ‘Center| Right 
28 GRY/BLK Rear sub steering Analog tester AC g 28—17 
angle sensor left range 2.0 V.2.5 V|30 V 
—— Ы 1 мадан, эже 
i Left |Center! Right 
29 GRY Rear sub steering Analog tester AC е enter hig 29—17 
| angle sensor right range 3.0 V\2.5V\i2.0V 
30 — — —— Pa ---.. ) — 
31 еще =. и === === 
32 SS --- — | m= EM 
с Resistance range Continuity j 
33 YEL Damper Disconnect 4P I 33-34 К 
connector. Momentarily open, control unit 
34 BLU Damper Start the engine no continuity terminal 
A WHT Motor power source At all times Battery voltage А — ground 
B BRN power (motor) ground | IG SW ОМ оу B— ground 
D gend E I E 
А ov | 
с RED Motor terminal | | C—ground 
Start the engine | Battery voltage I—- 
D BLK Motor terminal | D —дгоипа 
——————— —— nt eet 


The normal voltage is the value when the system is working properly. 
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Troubleshooting (4WS) 
Diagnostic Trouble Code (DTC) 


To display the Diagnostic Trouble Code (DTC) 


(1) Pull out the service check connector (2P) located behind the center console and connect the two terminals of the 
connector with a jumper wire. 


DATA LINK CONNECTOR (3 P) 
NOTE: 

Do not attach 

the jumper wire. КОШ 
N 


mp/h 100 


M Е 
//77 SERVICE CHECK 
CONNECTOR (2P) 


(2) Turn the ignition switch ON, but do not start the engine. 
{3) Watch as the 4WS indicator light blinks to display the code. 
(4) Record the codes. 


NOTE: 

€ Be sure to record the code. If you do any of the following, the code will be erased. 
— Disconnect the battery terminals. 
— Remove No. 43 CLOCK RADIO (10 A) fuse from the under-hood fuse/relay box. 
— Disconnect the 4WS control unit connector. 


€ If the engine is started with the service connector jumped, the Malfunction Indicator Lamp (MIL) will stay on. 
DTC indication pattern Main — sub . 
к< Start —>+~« Main. > switching H Sub ——>+« Start =—— Main 
Valve be 412 не— ж22---! signal I—— #2241 H— #12 


check 0.8 0.4 08 08 04 3. 


0 
Light ON 
Light OFF 3.0 2.0 1.6 1.6 30 


0.8 0.4 0.8 08 
The 4WS indicator light displays a code by a series of long and short blinks. This indicator light can display multiple com- 
ponent problems by blinking separate codes, one after another. The number of long blinks equals the first digit of the 
code, the number of short blinks equals the second digit. When there are multiple codes, there is a two second pause 
between the codes. 


System problems can be detected by both the main and sub central processing units (CPUs) in the 4WS control unit. 
Each CPU can memorize up to 10 codes. If both CPUs have stored codes, the 4WS indicator light will: 


Blink quickly once as an indicator lignt check, (this happens only when the ignition switch is first turned on]. 
Pause for three seconds. 

Display the codes stored in the main CPU. 

Pause for 1.6 seconds. 

Blink rapidly for three seconds to indicate the switch between the main and sub CPU. 

Pause for 1.6 seconds. 

Display the codes stored in the sub CPU. 

Pause for three seconds, then repeat the cycle. 

This cycle will continue until the ignition is turned OFF. 


NOTE: 


€ Be sure to check both CPUs for at least 10 codes before turning OFF the ignition switch. 
€ If the main and sub CPUs display the same codes, those codes need only be checked once. 
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Precautions 


Diagnostic Trouble Code (DTC): 


The DTC is memorized when the 4WS control unit detects an abnormality, even if it was a temporary condition. To 
troubleshoot, ask the customer in detail about the conditions when the 4WS indicator light came on, and try to duplicate 
those conditions during the test drive. If the 4WS indicator light does not come on during the test drive, do not continue 
to troubleshoot; the system is OK at this time. The troubleshooting procedures assume that the symptom is occurring. 
Check for loose connections or poor contacts at the connectors by wiggling the harness, etc. 


4WS Indicator: 


The 4WS indicator light comes on when the 4WS control unit detects a problem in the system. Depending on the problem, 
the 4WS indicator light may be canceled by turning the ignition switch off, or it might require removing the CLOCK, RA- 
DIO (10 A) fuse in the under-hood fuse/relay box. If a problem is detected in the main steering angle sensor system, 
you must remove the CLOCK, RADIO (10 A) fuse to cancel the 4WS indicator light. If a problem is detected in any other 
part of the system, turning the ignition switch off will cancel the 4WS indicator light. 


NOTE: If the 4WS light comes on because of a temporary problem in the main steering angle sensor system, it cannot 
be canceled by simply removing the cause of the problem and cycling the ignition switch; the CLOCK, RADIO (10 A) 
fuse must be removed. 


The 4WS indicator light does not come on when the DTC is 71, 72, or 73. However, the 4WS indicator light will flash 
these codes when the service check connector is jumped. 
Temporary Driving conditions: 


When the vehicle is operated under extremely harsh or abnormal conditions, the 4WS control unit interprets it as a problem 
and memorizes the DTC. 


DTC Operation 4WS Indicator Light 


70 The ignition is turned from OFF to ON while driving. ON 


The car is driven aggressively with the driver and three passengers on 
71 board, or the steering wheel is turned with a rear wheel blocked by = 
the curb, etc. 


Driving the car with the parking brake ON. ON 5 minutes 


zx after detection 


| 73 The engine is started while quick-charging the battery. — 


Fail-safe control: 


When the fail-safe conditions are met, the 4WS control unit stops the 4WS control and returns the rear wheels to the 
straight driving position slowly. 
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Troubleshooting (4WS) 


Symptom-to-System Chart 


FAIL-SAFE (F/S) ITEM AFFECTED 
e o 
в m > јо |о - 
5 == 2 |= |= |g ГЕ 5 
о 5ш ш je |= |2 ш іш = | SW Б ш 
E із |Шешеіш |6 д Ur i xe} ы e 2 sig g 
бізі 93 42225555 Е9%220,218/5/51|15|2|5 aco] © 
Е О Бі |8222 912 0 ген 22) ЕР 5e: 9|9 ш 
28 = 53 oono£zürüusouooco $ $ 9,994 Solo z 
Zul B к ОЕ кшш ышка гата o,9 554 cz Е 
Ono a 2 2) босо 2 асосш шаш o o PEE: u x z ш 
Eo > o 36 |ezuüzege2z2gauasus ш z 3064<|514/4 ш 
ao o & әк |a qe qji aje «хип ош соо < + сат) < a x= са 
№ Go to 
- 7+ 23 [9] © | trouble- |17-42 
code 
shooting 
18 И 
No 25 Go to 
= ад 4 о о © | trouble- |17-42 
code 2 k 
shooting 
16 + 24 4 
22 Go to 
10 FRONT 26 [9] [9] O | trouble- |17-45 
shooting 
і —4 -—} 
29 | Go to 
11 REAR 7 о о © | trouble- |17-50 
shooting 
= fj эь -- 1 
26 Go to 
12 FRONT 21 [9] [9] D | trouble- |17-45 
! shooting : 
17 | Go to 
13 | „ | REAR 28 © о © | trouble- |17-50 
o shooting 
& T А 
[7] Replace 
14 | 4 | FRONT | —— [9] 4WS сот | — 
> trol unit 
< 
g Replace 
15| © REAR c о 4WS con- | — 
ш trol unit 
Ф 1 - 
am 
3 22 | Go to 
16 FRONT | 26 о о ; © | trouble- 117-45 
21 shooting 
29 Go to 
17 REAR 17 [9] [9] © trouble- |17-50 
28 shooting 
] 
| Replace 
18 == T o | 4WScon-| — 
trol unit 


FAIL-SAFE (F/S) ITEM AFFECTED 


ACTION 


4WS CONTROL UNIT 
REAR ACTUATOR 
MOTOR 

POWER SYSTEM 
HARNESS 

PARKING BRAKE 
HARNESS CONNECTOR 
REFERENCE PAGE 


FRONT SUB STEERING 
ALTERNATOR 


DIAGNOSTIC TROUBLE 
ANGLE SENSOR 


CODE (DTC) 
SYSTEM 

4WS CONTROL UNIT 
TERMINAL NUMBER 
REAR SUB STEERING 


ANGLE SENSOR 
FRONT MAIN STEERING 


ANGLE SENSOR 
REAR RIGHT WHEEL 


REAR MAIN STEERING 
ANGLE SENSOR 
FRONT WHEEL 
SPEED SENSOR 
REAR LEFT WHEEL 
SPEED SENSOR 

_| SPEED SENSOR 
ABS CONTROL UNIT 


POINT 


Go to 
trouble- |17-55 
shooting 


[9] 
о 


20 FRONT [9] © 


бото 


21 REAR о [9] е) © | trouble- |17-59 
shooting 


Go to 


22 FRONT [9] о о © | trouble- |17-55 
shooting 


Go to 
О | trouble- (17-59 
shooting 


23 REAR 


Go to 
© | trouble- |17-55 
shooting 


FRONT Q 


Go to 
© | trouble- |17-59 
shooting 


25 REAR 


Replace 
4WS соп-| - 
trol unit 


MAIN STEERING ANGLE SENSOR 


26 FRONT | --- 


Replace 
4WScon | — 
trol unit 


27 REAR = 


Go to 
© | trouble- | 17-55 
shooting 


28 FRONT 12 


[9] 


Go to 

O | trouble- |17-59 

shooting , 
SARCINIS 

Go to 

О | trouble- 17-63 

shooting 


29 REAR 20 


30 FRONT 19 


Goto; 
© | trouble- 117-64 
shooting 


31 | 
i 

Go to | 

о trouble- 117-66 

L shooting | 


WHEEL SPEED 
z 
m 
> 
2 
- 
w 


32 


(cont'd) 


Troubleshooting (4WS) 


Symptom-to-System Chart (cont'd) 


FAIL-SAFE (F/S) ITEM AFFECTED 
a | Iz 2 |o |o І к 
m E Е nc 
2 25 je 12 29 „|а |БІР 5 
© Sa |ш |е m j£ ш ш 51565 is ш | & © 
H az |ES Ij EB | шташ |а o |2 ыы g 
о 92 |^9!59/^5255/l59/9.-29 ОЕ i5 Б) | 2 Асто а 
56 > > © 
ED Ба |Sás&z2zz2|l:zZit&sá-5!zi|. 33 Е|в|ос fa] 
[4 4 = 41= 412 u ow! 2 HO) a 
ОО > 52 ИСА зан eyo) $8 Zele 2298 © 
Za Ш к ос Бч “js ш|® шка а оо | о ola S| & = Ш є 
oal k 5 o асај а 12 шаші ш о ЕРЕ ш || 2 5 
хо >) o Se 92425252995в5:8 :|50555/41|< m 
20| Ф & FE ІЕЧЕЗСЕЗСЕсесісоі «x!|sicsü&rxj|ac|r a 
Go to 
REAR 
33 R/L 5 o O | trouble- |17-68 
Shooting 
i 
Go to 
34 | а | FRONT 19 © | trouble- |17-63 
ш shooting 
6 Go to 
35 a | REAR L 3 trouble- 17-64 
Ш shooting 
E: Go to m 
z 
36 REAR R 1 © | trouble- |17-66 
shooting 
= і 
Replace 
37 REAR L | -—— 4WS соп-| - 
trol unit 
Eu NUS: 
Replace 
VEHICLE 
„= ШҮ; et) S 
38 SPEED 5 con 
trol unit 
aws | Replace 
40 CONTROL} —— 4WS соп- - 
UNIT trol unit 
t 
4WS Replace 
41 ICONTROL| —— 4WScon| — 
UNIT i trol unit 
E 4WS Replace 
42 | Z |conTROL| —— 4WS con- | — 
zi UNIT trol unit 
5 AWS Replace 
43 | Б ICONTROL| —— о 4WS соп- | — 
5 UNIT L trol unit 
O | aws Replace 
44 $ CONTROL| —— o 4WScon-| — 
5 UNIT | trol unit 
4ws Replace 
45 CONTROL| —— о 4WS con- - 
UNIT trol unit 
4WS j Replace 
46 CONTROL| —— O 4WS con- ~ 
UNIT trol unit 
Go to 
50 la Motor С + о о [6] trouble- 17-70 
Е © lock D- shooting 
i 
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Troubleshooting (4WS) 
4WS Indicator Light Circuit 


4WS CONTROL UNIT 18P/12P CONNECTORS 


The 4WS indicator light does пої Б 2 


(тә[гој H 212223 
|24 25]26[/]2в 291 7 
Connect | 


m 


4| ET sle[7 8 
come on when ignition switch is Гв |10|11|12113|14 18116 1718 


first turned ON. 


| Turn the ignition switch ON and 
| pull the parking brake. 


View from terminal side. 


/ 


\ 
y NO | Check the No. 13 METER fuse 
Does we DIEKE indicator light | (10 A) in the under-dash fuse/re- 
Ё ) | lay box. 


YES | Е 


F NO 1 
< Is the fuse OK? >-- Replace the fuse and recheck. | 


ҮЕ5 


Connect the 4У/5 control unit No. 
7 terminal (PNK) and No. 23 ter- 
minal (PNK) wire to body ground. 


Repair open in the YEL wire be- 
tween the No. 13 METER fuse (10 
А) and the 4WS indicator light. 


Does the 4WS indicator light 


come on? P 
* Replace the burned out bulb. 
YES NO| + Repair open іп PNK wires be- 
ғ tween the 4WS control unit 
Replace the 4WS control unit. and the 4WS indicator light. 


The 4WS indicator light does not 
go off after starting engine and no 
DTC is shown. 


Start the engine and check the 
charging system light. 


Does the light go off? Check the alternator and IC regu- 


lator (see page 23-103). 


YES 


[ Turn the ignition switch OFF. 


Check the No. 43 CLOCK, RADIO 
fuse (10 A) in the under-hood 
fuse/relay box. 


Uv eu — Na ET 
Is the fuse OK? >----1 Replace the fuse and recheck. 


YES 


(To page 17-43) 
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{From page 17-42) 


Check the No. 22 4WS fuse (10 
A) in the under-dash fuse/relay 
box. 


NO 
15 the fuse OK? Replace the fuse and recheck. 
YES 
Check the No. 9 R/C MIRROR fuse 
(15 А) in the under-dash fuse/re- 
lay box. 
NO 


15 the fuse OK? 


Replace the fuse and recheck. 


YES 


Disconnect the 4WS control unit 
18P connector and 12P con- 
nector. 


Does the 4WS indicator light 
go off? 


YES 


Connect the 4WS control unit 
18P connector and 12Р con- 
nector. 


Measure voltage between the 
4WS control unit No. 18 terminal 
(WHT/YEL) and body ground. 


Is there battery voltage? 


YES 
(To page 17-44) 


NO 


Repair short in the PNK wires be- 


tween the 4WS control unit and 
the indicator light. 


Repair open in WHT/YEL wire be- 
tween the 4WS control unit and 
under-hood fuse/relay box. 


4WS CONTROL UNIT 18P CONNECTOR 
Dann Ap 


Battery Voltage? 
View from terminal side. 
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Troubleshooting (4WS) 
4WS Indicator Light Circuit (cont'd) 


(From page 17-43) 4WS CONTROL UNIT CONNECTOR 
| 12Р 


18Р 
ГІГІ EE 
Measure voltage between the H | | 
4WS control unit terminals: No. i 


18 (WHT/YEL) and No. 16 (BLK), Battery Voltage? 
and between No. 18 (WHT/YEL) 
and Мо. 24 (ВІК). View from terminal side. 


Repair the poor ground (G501) or 
open in BLK wire between the 
4WS contro! unit and body 
ground. 


15 there battery voltage? 


YES 


Turn the ignition switch ON. 


Measure voltage between the 
4WS control unit No. 25 terminal 
(YEL/RED) and body ground, 


Repair open in the YEL/RED wire 

Is there battery voltage? between the 4WS control unit and 

under-dash fuse/relay box. 4WS CONTROL UNIT CONNECTOR 
YES 18P 


Measure voltage between the 
4WS control unit No. 4 terminal 
(BLK/YEL) and body ground. 


Repair open in the BLK/YEL wire 
Is there battery voltage? between the 4WS control unit and 
the under-dash fuse/relay box. 


Start the engine. 


Measure voltage between the 
4WS control unit No. 2 terminal 
(WHT/BLU) and body ground. 


Repair open in the WHT/BLU wire 
Is there battery voltage? between the 4WS control unit and 
the under-dash fuse/relay box. 


YES 


Replace the 4WS control unit. 


17-44 


Diagnostic Trouble Codes (DTCs): 10, 12, 16 


—The 4WS indicator light has 
been reported on. 

— With service check connector 
jumped codes 10, 12, 16 are in- 
dicated. 


Disconnect the front sub steering 
angle sensor connector. 


Measure resistance between the 
No. 1 terminal (BLK) and No. 2 
terminal (WHT/BLU) of the sensor 
side connector. 


NO 


Replace the front sub steering an- 


Is there 8.4—12.2 Q? gle sensor. 


YES 


Measure resistance between the 
No. 2 terminal (WHT/BLU) and 
No. 3 terminal (BLK/WHT) of the 
sensor side connector. 


YES 


Check for continuity between the 
sensor side connector No. 1 ter- 


minal (BLK) and 


body ground. 


NO Replace the front sub steering an- 
gle sensor. 


FRONT SUB STEERING ANGLE SENSOR 
SENSOR SIDE CONNECTOR 


c 
(а) 


Continyity? 


© 


8.4-12.2 0? 


N YES Replace the front sub steering an- 


Is there continuity? gle sensor 


| View from terminal side. 


NO 


Turn the ignition switch ON. 


(To page 17-46) 
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Troubleshooting (4WS) | 
Diagnostic Trouble Codes (DTCs): 10, 12, 16 (cont'd) 


(From page 17-45) 


м the vol bet th FRONT SUB STEERING ANGLE SENSOR 
AVIS соты unit do ot the sare AWS CONTROL UNIT SIDE CONNECTOR 


sor connector No. 1 terminal m 
(YEL/BLK) and body ground. 


2.5 У? 


View from terminal side. 


NO Disconnect the 4WS control unit 


Is there approximately 2.5 V? 12P connector. 


YES 
4WS CONTROL UNIT 12P SENSOR SIDE CONNECTOR 


[alo 


Check for continuity between the 74 
4WS control unit No. 21 terminal Q) Continuity? 
(YEL/BLK) and body ground. 


NE 


View from terminal side. 


Repait short in the YEL/BLK wire 
YES between the 4WS control unit and 
the front sub steering angle 
sensor. 


15 there continuity? 


NO 


Connect the 4WS control unit 
12P connector. 


4WS CONTROL UNIT 12P CONNECTOR 


Еа] | 
Measure voltage between the No. / 
21 terminal (YEL/BLK) of the 4WS 
control unit and body ground. М) 25V? 


View from terminal side. 


NO i 
Is there approximately 2.5 V? > Replace the 4WS control unit. 


YES 


(To page 17-47) 


Repair open in the YEL/BLK wire 
between the 4WS control unit and 
the front sub steering angle 
sensor. 


17-46 


(From page 17-46) 


FRONT SUB STEERING ANGLE SENSOR 


Measure the voltage between the 4WS CONTROL UNIT SIDE CONNECTOR 
4WS control unit side of the sen- 

sor connector No. 2 terminal «| >» 

(YEL/GRN) and body ground. @ — À 


View from terminal side. 


NO i i 
Is there approximately 1.25 V? NUN. | Disconnect the 4WS control unit 
Ж 12Р соппесіог. 


ҮЕ5 
4WS CONTROL UNIT 12Р SENSOR SIDE CONNECTOR 


Check for continuity between the 
4WS control unit No. 26 terminal 
(YEL/GRN) and body ground. 


View from terminal side. 


YES | Repair short іп the YEL/GRN wire 


Is there continuity? between the 4WS control unit and 
the sub steering angle sensor. 


Connect the 4WS control unit 
12P connector. 


4WS CONTROL UNIT 12P CONNECTOR 
ТІ 


26, 
Measure voltage between the 


4WS control unit No. 26 terminal V) 1.25 V? 
(YEL/GRN) and body ground. ü j 


View from terminal side. 


NO 
is there approximately 1.25 V? Replace the 4WS control unit. 


YES 


{To page 17-48) 
Repair open in the YEL/GRN wire 


between the 4WS control unit and 
the front sub steering angle 
sensor. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 10, 12, 16 (cont'd) 


(From page 17-47) 


FRONT SUB STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


Measure the voltage between the 
4WS control unit side of the sen- 
sor connector No. 3 termi- 
nal(YEL/BLU) and body ground. = 


2.5 V? 


View from terminal side. 


NO 
Is there approximately 2.5 V? Disconnect the 4WS control unit 
12P connector. 


YES 
4WS CONTROL UNIT 12P SENSOR SIDE CONNECTOR 


Check for continuity between the 
4WS control unit No. 22 terminal 
(YEL/BLU) and body ground. 


(о) Continuity? 


View from terminal side. 


YES Repair short in the YEL/BLU wire 
between the 4WS control unit and 


is there continuity? | 
sub steering angle sensor. | 


NO 


Connect the 4WS control unit 
12P connector. 


4WS CONTROL UNIT 12P CONNECTOR 


Measure voltage between the 
4WS control unit No. 22 terminal 
(YEL/BLU) and body ground. 


T l 


View from terminal side. 


NO 
Is there approximately 2.5 V? Replace the 4WS control unit. 


YES 


(To page 17-49) 


Repair open in the YEL/BLU wire 
between the 4WS control unit and 
the front sub steering angle 
sensor. 


17-48 


(From page 17-48) 


4WS CONTROL UNIT 12P CONNECTOR 
SLEE 


26, 


Connect the front sub steering an- 
gle sensor connector. 


Listed Voltage? 


View from terminal side. 


Start the engine. FRONT SUB STEERING ANGLE SENSOR TERMINAL VOLTAGE 

(REFERENCE) 

STEERING WHEEL | 

POSITION | LEFT CENTER | RIGHT 
While turning the steering wheel, approx approx approx 
measure voltage between No. 22 Voltage 20V 25V 30V 
(YEL/BLU) and No. 26 (YEL/GRN) - - 
terminals of the 4WS control unit Analog tester AC range 


using AC range of analog tester. 


f- Does voltage change as \_NO Replace the front sub steering an- 
shown in the table? p^ gle sensor. 


YES 


Check the neutral point of the 
front sub steering angle sensor. 
{see page 17-146). 


NO Adjust the neutral point of the 


і ? 
Is the neutral point OK? front sub steering sensor. 


YES 


Replace the 4WS control unit 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 11, 13, 17 


—The 4WS indicator light has 
been reported on. 

—With service check connector 
jumped codes 11, 13, 17 are in- 
dicated. 


REAR SUB STEERING ANGLE SENSOR 
SENSOR SIDE CONNECTOR 


Disconnect the rear sub steering 
angle sensor connector. 


: i inal side. 
Measure resistance between the View from terminal side 


No. 1 terminal (BLK/WHT), and 
the No. 2 terminal (WHT/BLU) of 
the sensor side connector. 


NO Replace the rear sub steering an- 


15 there 8.4—12.2 0? 
P d gle sensor. 


YES 


Measure resistance between the 
No. 2 terminal (BLK/WHT), and 
the No. 3 terminal (BLK) of the 
sensor side connector. 


Is there 8.4—12.2 0? NO Replace the rear sub steering an- 


gle sensor. 
YES 
Check for continuity between the 
sensor side connector No. 3 ter- 
minal (BLK) and ground. 
YES ii > 
Is there continuity? Replace the rear sub steering an: 
gle sensor. 


NO 


Turn the ignition switch ON. 


(To page 17-51) 
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(From page 17-50) 


Measure the voltage between the 
4WS control unit side of the sen- 
sor connector No. 1 terminal 
(GRY] and 6ody ground. 


REAR SUB STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


ШЕШЕ 


© 2.5 V? 


View from terminal side. 


Is there approximately 2.5 V? р 


ҮЕЅ 


(То раде 17-52) 


мо 


Disconnect the 4WS control unit 
12P connector. 


4WS CONTROL UNIT 12P SENSOR SIDE CONNECTOR 


Съ 
ae Из КТ» 
Check for continuity between the 

4WS control unit No. 29 terminal Continuity? 
(GRY) and body ground. I 


View from terminal side. 


YES Repair short in the GRY wire be- 
is there continuity? tween the 4WS control unit and 
the rear sub steering angle sensor. 


Connect the 4WS control unit 
12P connector. 


4WS CONTROL UNIT 12P CONNECTOR 


Measure voltage between the 
4WS control unit No. 29 terminal 
(GRY) and body ground. 


View from terminal side. 


NO 
Is there approximately 2.5 V? | Replace 4WS control unit. 


YES 


Repair open in the GRY wire be- 
tween the 4WS control unit and 
the rear sub steering angle sensor. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 11, 13, 17 (cont'd) 


(гот page 17-51) REAR SUB STEERING ANGLE SENSOR | 
4WS CONTROL UNIT SIDE CONNECTOR 


Measure the voltage between the 125 V? 
4WS control unit side of the sen- 


sor connector No. 2 terminal = 
(GRY/YEL) wire and body ground. 


View from terminal side. 


NO Disconnect the 4WS contro! unit 


Is there approximately 1.25 V? > 18P connector 


AES 4WS CONTROL UNIT 18P SENSOR SIDE CONNECTOR 


ро | + 
Em Fi KL 
Check for continuity between the 
4WS control unit No. 17 terminal Continuity? 


(GRY/YEL) and body ground. 


View from terminal side. 


YES Repair short in the GRY/YEL wire | 
between the 4WS control unit and 
the rear sub steering angle sensor. | 


Is there continuity? 


NO 


———À 


Connect the 4WS control unit 
18P connector. 


4WS CONTROL UNIT 18P CONNECTOR 


ГЕЛ T 
Measure voltage between the 17, | 
4WS control unit No. 17 terminal 

(GRY/YEL) and body ground. 1.25 V? 


View from terminal side. 


NO 
15 there approximately 1.25 V? »—À Replace the 4WS control unit. 


YES 


(To page 17-53) 


Repair open in the GRY/YEL wire 
between the 4WS control unit and 
the rear sub steering angle sensor. 
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(From page 17-52} 


Measure the voltage between the 
4WS control unit side of the sen- 
sor connector No. 3 terminal 
(GRY/BLK) and body ground. 


Is there approximately 2.5 V? 


NO 


REAR SUB STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


2.5 V? 


View from terminal side. 


Disconnect the 4WS control unit 
12P connector. 


(GRY/BLK) and body ground. 


YES 4WS CONTROL UNIT 12P SENSOR SIDE CONNECTOR 
Ha 
ЭЕ И ЛҮ] 
Check for continuity between the 
4WS control unit No. 28 terminal Continuity? 


View from terminal side. 


Repair short in the GRY/BLK wire 
between the 4WS control unit and 
the rear sub steering angle sensor. 


YES 


Is there continuity? 


(To page 17-54) 


NO 


Connect the 4WS control unit 
12P connector. 


= 


Measure voltage between the 
AWS control unit No. 28 terminal 
{GRY/BLK) and body ground. 


4WS CONTROL UNIT 12P CONNECTOR 


View from terminal side. 


Is there approximately 2.5 V? > 


NO 


Replace 4WS control unit. 


YES 


Repair open in the GRY/BLK wire 
between the 4WS control unit and 
the rear sub steering angle sensor. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 11, 13, 17 (cont'd) pep 


(From page 17-53) 


4WS CONTROL UNIT 18P/12P 
CONNECTOR 


Connect the rear sub steering an- 
gle sensor connector. 


View from terminal side = 


Start the engine. 


REAR SUB STEERING ANGLE SENSOR TERMINAL VOLTAGE 


(REFERENCE) 
BEP WAER | LEFT | CENTER | RIGHT 
While turning the steering wheel 
and measure voltage between No. approx approx approx 
17 (GRY/YEL) and No. 29 (GRY) Voltage 3.0 V 25V 20У 
terminals of the 4WS control unit 
using AC range of an analog Analog tester AC range 
tester. 
Does voitage change as NO Replace the rear sub steering an- 
shown in the table? gle sensor. 
YES 


Check the neutral point of the rear 
sub steering angle sensor (see 
page 17-146). 


M, NO Adjust the netural point of the rear 


i ? 
Is the neutral point OK? sub steering sensor. 


YES 


Replace the 4WS control unit 
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Diagnostic Trouble Codes (DTCs): 20, 22, 24, 28 


—The 4WS indicator light has 
been reported on. 

— With service check connector 
jumped codes 20, 22, 24, 28 
are indicated. 


Disconnect the front main steer- 
ing angle sensor connector. 


Turn the ignition switch ON. 


Measure voltage between the 
4WS control unit side connector 
No. 1 terminal (BLK/YEL) and 
body ground. 


Is there battery voltage? 


YES 


Measure the voltage between the 
4WS control unit side of the sen- 
sor connector No. 4 terminal (LT 
GRN) and body ground. 


< Is there appro 


YES 


(To page 17-56) 


FRONT MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


пиш 


Y Battery Voltage? 


View from terminal side. 


FRONT MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


Fi 
Repair open in the harness wire 
NO | between the No. 22 4WS fuse I 
and the front main steering angle 
sensor. 


4.5 V? 


View from terminal side. 


4WS CONTROL UNIT 18P 
SENSOR SIDE CONNECTOR 


Disconnect the 4WS controll unit 
18P connector. 


el AIR 


Check for continuity between the 
4WS control unit No. 8 terminal 
{GRN) and body ground. 


Is there continuity? 


8 
[| 
(а) Continuity? 


View from terminal side. 


YES Repair short in the GRN wire be- 
tween the 4WS control unit and 
the main steering angle sensor. 


NO 


Connect the 4WS control unit 
18P connector. 


4WS CONTROL UNIT 18P CONNECTOR 


Measure voltage between the 
4WS control unit No. 8 terminal 
(GRN) and body ground. 


i : View from terminal side. 
NO 


is there approximately 4.5 V? Replace the 4WS control unit. 


YES 


Repair open in the GRN wire be- 
tween the 4WS control unit and 
the front main steering angle 
sensor. 


17-55 


Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 20, 22, 24, 28 (cont'd) 


(From page 17-55) 


Measure the voltage between the 
AWS control unit side of the sen- 
sor connector No.3 terminal (BLU) 
and body ground. 


FRONT MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


Is there approximately 4.5 V? 


YES 


(To page 17-57) 


NO 


Disconnect the 4WS control unit 
18P connector. 


ГГ 


© 4.5 V? 


View from terminal side. 


4WS CONTROL UNIT 18Р 
SENSOR SIDE CONNECTOR 


m 


Check for continuity between the 
4WS control unit No. 3 terminal 
(BLU) and body ground. 


Is there continuity? 


NO 


Connect the 4WS control unit 
18P connector. 


Measure voltage between the 
4WS control unit No. 12 terminal 
(BLU) and body ground. 


Is there approximately 4.5 V? 


YES 


Repair open in the BLU wire be- 
tween the 4WS control unit and 
the front main steering angle 


sensor. 


YES 


Continuity (Q 


View from terminal side. 


Repair short in the BLU wire be- 
tween the 4WS control unit and 
the main steering angle sensor. 


4WS CONTROL UNIT 18P CONNECTOR 


NO 


LT 


12 


М) 4.5 № 


View from terminal side. 


Replace the 4WS control unit. 
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(From page 17-56) 
FRONT MAIN STEERING ANGLE SENSOR 


4WS CONTROL UNIT SIDE CONNECTOR 


Measure the voltage between the 
4WS control unit side of the sen- 

sor connector No. 2 terminal 4.5 V? 
(YEL/RED! wire and body ground. + 


View from terminal side. 


NO Disconnect the 4WS control unit 


18P connector. AWS CONTROL UNIT 18P 


Is there approximately 4.5 V? — 
YES SENSOR SIDE CONNECTOR 


Check for continuity between the 
4WS control unit No. 15 terminal 
(YEL/RED) and body ground. Е 


View from terminal side. 


Continuity? 


YES Repair short in the YEL/RED wire 
15 there continuity? between the 4WS control unit and 
the main steering angle sensor. 


NO 


Connect the 4WS control unit 
18P connector. 


4WS CONTROL UNIT 18P CONNECTOR 


Measure voltage between the 
4WS control unit No. 15 terminal 
(YEL/REO) and body ground. 


View from terminal side. 


NO 
Is there approximately 4.5 V? > Replace the 4WS control unit. 


YES 


Repair open in the YEL/RED wire 
between the 4WS control unit and 
the front main steering angle 


(To page 17-58) sensor. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 20, 22, 24, 28 (cont'd) = 22 ій 


(From page 17-57) 
FRONT MAIN STEERING ANGLE SENSOR 


4WS CONTROL UNIT SIDE CONNECTOR 


Check for voltage between the 
No.2 terminal {YEL/RED) and the DEN 
No. 5 terminal (BLK) of the 4WS 
4.5 V? 


control unit side connector of the 
front main steering angle sensor. 


Repair the poor ground (G 401, View from terminal side 


NO | 402, 404) or open in the BLK wire 
between the front main steering 
angle sensor and body ground. 


Is there approximately 4.5 V? 


YES 


Reconnect the front main steering 
angle sensor 5P connector. 


While turning the steering wheel, 
check for the signals between the 
following 4WS control unit termi- 4WS CONTROL UNIT 18P CONNECTOR 
nals and the body ground with an 
analog voltmeter on the DC range. 
A-phase: 

Between the No. 8 terminal (GRN) 
and body ground: should pulse 
04.5 V rapidly (every 2°) 
B-phase: 

Between the No. 15 terminal 
(YEL/RED) and body ground: 
should pulse Ое 4.5 V rapidly (ev- 
ery 2°) View from terminal side 
Z-phase: 

Between the No. 12 terminal 
(BLU) and body ground: should 
pulse 0++4.5 V once per steering 
wheel revolution 


Are the signals available be- NO 
tween the respective terminal 
and the body ground? 


Replace the front main steering 
angle sensor. 


YES 


Check the Z-phase neutral posi- 
tion (see page 17-146). 


Adjust the front main steering an- 
gle sensor neutral position 
(see page 17-15) 


Is the Z-phase in the straight 
driving position? 


YES Straight 


4—1 revolustion of steering—» 
wheel (clockwise) 


Perform troubleshooting for DTCs 
10, 12, 16. 


{see page 17-45). A-phase m AT ad 


as had И; zd hed |] 
5 


1 


Z-phase 


------”- Time 
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—The 4WS indicator light has 
been reported on. 

—With service check connector 
jumped codes 21, 23, 25, 29 
are indicated. 


Disconnect the rear main steering 
angle sensor connector. 


Turn the ignition switch ON. 


Measure voltage between the 
i 4WS control unit side connector 
| No. 1 terminal (RED) and body 
| ground. 


Is there battery voltage? 


YES 


Measure the voltage between the 
4WS control unit side No.3 termi- 
nal (WHT/GRN) and body ground. 


5 there approxi 


YES 


{To page 17-60} 


еее 


MEME imately 4.5 V? > 


NO 


Diagnostic Trouble Codes (DTCs): 21, 23, 25, 29 


REAR MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


Battery voltage? 


View from terminal side 


REAR MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


Repair open in the harness wire 
between the No. 22 4WS fuse 
and the rear main steering angle 
sensor. 


4.5 V? 


View from terminal side 


Disconnect the 4WS control unit 
18P connector. 


| 


Check for continuity between the 
AWS control unit No. 6 terminal 
(WHT/GRN) and body ground. 


Is there continuity? 
= 


NO 


Connect the 4WS control unit 
18P connector. 


7 


Measure voltage between the 
AWS control unit No. 6 terminal 
(WHT/GRN) and body ground. 


M. YES 
Ж 


4WS CONTROL UNIT 18Р 
SENSOR SIDE CONNECTOR 


Continuity? 


View from terminal side 


Repair short in the WHT/GRN wire 
between the 4WS control unit and 
the main steering angle sensor. 


4WS CONTROL UNIT 18P CONNECTOR 


Н ЫГ Te 


4.5 V? 


View from terminal side 


Is there approximately 4.5 V? 


NO 


Replace the 4WS control unit. 


Tes 


Repair open in the WHT/GRN wire 
between the 4WS control unit and 
the rear main steering angle 
sensor. 
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Troubleshooting (4WS) 


Diagnostic Trouble Codes (DTCs): 21, 23, 25, 29 (cont'd) 


(From page 17-59) 


Measure the voltage between the 
4WS control unit side No. 4 ter- 
тіпа! (ORN) wire and body 
ground. 


NO 
Is there approximately 4.5 V? 


Disconnect the 4WS control unit 
12P connector. 


YES 


REAR MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


4.5 V? 


View from terminal side 


4WS CONTROL UNIT 12P 
SENSOR SIDE CONNECTOR 


Check for continuity between the 
4WS control unit No. 20 terminal 
(ORN) and body ground. 


Is there continuity? 


NO 


Continuity? 


View from terminal side 


Repair short in the ORN wire be- 
tween the 4WS control unit and 
the rear main steering angle 
sensor. 


YES 


--- 


Connect the 4WS control unit 
12P connector. 


4WS CONTROL UNIT 12P CONNECTOR 


CT 


2 


Measure voltage between the 
4WS control unit No. 20 terminal 
(ORN) and body ground. 


М) 45v? 


View from terminal side 


18 there approximately 4.5 У? 


NO 


Replace the 4WS control unit. 


YES 


(To page 17-61) 


Repair open in the ORN wire be- 
tween the 4WS control unit and 
the rear main steering angie 


sensor. 
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(From page 17-60) 
REAR MAIN STEERING ANGLE SENSOR 
4WS CONTROL UNIT SIDE CONNECTOR 


Measure the voltage between the 
4WS control unit side No. 6 ter- 
minal (BLU/GRN) and body 


ground. 
View from terminal side 
NO 
Is there approximately 4.5 V? Disconnect the 4WS control unit 
18P connector. 4WS CONTROL UNIT 18P 
YES SENSOR SIDE CONNECTOR 


f 


L hy H 
Check for continuity between the Continuity? (а) 


4WS control unit Мо 13 terminal 
(BLU/GRN) and body ground. 


View from terminal side 


Repair short in the BLU/GRN wire 


й ҮЕЅ between the 4WS control unit and 
< ? »——— 
Ie;theré continuity? the rear main steering angle 


NO sensor. 


Connect the 4WS control unit 
18P connector. 


- 


Measure voltage between the 
4WS control unit No. 13 terminal m 


(BLU/GRN) and body ground. ASNI 


View from terminal side 


NO 
Is there approximately 4.5 V? раа Replace the 4WS control unit. 


YES | 


(То page 17-62) 
Repair open іп the BLU/GRN wire 
between the 4WS control unit and 
the rear main steering angle 
sensor. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 21, 23, 25, 29 (cont'd) — 3l 


(From page 17-61) 
REAR MAIN STEERING ANGLE SENSOR 
| 4WS CONTROL UNIT SIDE CONNECTOR 


Measure voltage between the 
No.6 terminal (BLU/GRN) and the 
No. 8 terminal (RED) of the 4WS 
contro} unit side connector of the 
rear main steering angle sensor. 


Repair open in the RED wire be- View from terminal side 
NO tween the 4WS control unit and 
the rear main steering angle 
YES sensor. 


Is there approximately 4.5 V? 


Reconnect the rear main steering 
angle sensor 8P connector. 


While turning the steering wheel, 
check for the signals between the 4WS CONTROL UNIT 18P/12P 
following 4WS control unit termi- CONNECTOR 

nals and the body ground with an 
analog voltmeter on the DC range. 
A-phase: 

Between the No. 6 terminal 
(WHT/GRN) and body ground: 


should pulse 0+» 4.5 V rapidly (ev- у 
егү 2°) + 
B-phase: 

Between the No. 13 terminal 

(BLU/GRN) and body ground: View from terminal side 
shouid pulse Оё 4.5 V rapidly (ev- 

ery 2°) 

Z-phase: 


Between the No. 20 terminal 
{ORN) and body ground: should 
pulse 0+ 4.5 V once per steering 
wheel revolution 


Are the signals available be- NO 
tween the respective terminal 


and the body ground? gle sensor. 


Replace the rear main steering an- | 


YES 


Check the Z-phase neutral posi- 
tion (see page 17-146). 


А i i NO 
Is the 2 рһаве іп the straight Replace the rear а =] | 
driving position? 


YES Straight 
1 revolustion of steering — ,, 
| Perform troubleshooting of wheel (clockwise) 
the DTCs 11, 13, 17. (see page 45 
1289) тее od UL NIE TEE 
45 
B-phase o had |] 2l ]a NIE adl fal 
45 
Z-phase 
р! А А 


17-62 


Diagnostic Trouble Codes (DTCs): 30, 34 


vehicle speed sensor (VSS) 
NOTE: DTC 34 may have been memorized on 4WS control unit after the using ALB checker. 
If so, disconnect No. 43 CLOCK, RADIO (10 A) fuse in under-hood fuse/relay box to reset the 4WS control unit. 


--Тһе 4WS indicator light has 
been reported on. 

— With service check connector 
jumped codes 30 and 34 are 
indicated. 


Disconnect the No. 43 fuse (10 A) 
in the under-hood fuse/relay box. 


Test drive the car. 


NO System is OK at this time. Inspect 
Do codes 30 and 34 appear? у the vehicle speed sensor terminal 
connectors. 


YES 


Does the speedometer i \ МО (Got 23-118) 
o to page 23- 


operate properly? 22 


YES 


Disconnect the 4WS control unit 4WS CONTROL UNIT 12P SENSOR SIDE CONNECTOR 
12P connector. 


Turn the ignition switch ON. 


Measure voltage between the No. 
19 terminal (ORN) of sensor side View from terminal side 
connector of 4WS control unit 
and body ground. 


"^ YES | Rept i 
\ place the 4WS control unit 
? 
Is there more. tham p.v Ж (When the symptom recurred.) 


NO 


1 Repair open or short in the ORN 
wire to body ground between the 
vehicle speed sensor and the 4WS 
contol unit. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 31, 35 (cont'd) 


— The 4WS indicator light has 4WS CONTROL UNIT 18P CONNECTOR 
been reported on. 

—With service check connector 
jumped codes 31 and 35 are 
indicated. 


Start the engine. 


View from terminal side 


Does the ABS indicator light YES (бото page 19-54 
Problem in ABS system 


stay ON? 


NO 


Stop the engine. Then turn the ig- 
hition switch back ON. 


With the left rear wheel raised off 
ground, slowly rotate the wheet 
while checking for voltage be- 
tween the 4WS control unit No. 
3 terminal (GRY/WHT) and body 
ground. 


Record the DTC and clear the 
4WS control unit. Test drive the 
car, if the DTC does not reappear, 
check the termina! connections of 
the 4WS control unit 18P connec- 
tor and the ABS control unit 14P 
connector. 


Does the voltage alternate from 
zero to approximately 5 V? 


NO 


{To page 17-65) 
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(From page 17-64) 


Turn the ignition switch OFF. 4WS CONTROL UNIT 18P SENSOR SIDE CONNECTOR 
| з 

Disconnect the 4WS control unit | 

connector and the ABS control Continuity? (о) 

unit connector. 


View from terminal side 


Check for continuity between the 
4WS control unit No. 3 terminal 
(GRY/WHT) and body ground. 


YES Repair short in the GRY/WHT wire 
Is there continuity? between the 4WS control unit and 
the ABS control unit. 


NO 


Reconnect the 4WS control unit 


connector. 
4WS CONTROL UNIT 18P CONNECTOR 


Turn the ignition switch ON. 


Measure voltage between the No. 
3 terminal of the 4WS control unit 
connector and body ground. 


NO 
< Is there approximately 5 V? > Replace the 4WS control unit. | 


YES ABS CONTROL UNIT 14P SENSOR SIDE CONNECTOR 


Measure voltage between the No. 
3 terminal (GRY/WHT) of sensor 3 


side connector of ABS control unit 


View from terminal side 


14P connector and body ground. 5 V? 
мо Repair open in the GRY/WHT wire View from terminal side 
< 15 there approximately 5V? between the 4WS control unit and 
the ABS control unit. 


YES 


Replace the ABS control unit. 
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Troubleshooting (4WS) 
Diagnostic Trouble Codes (DTCs): 32, 36 


—The 4WS indicator light has 
been reported on. 4WS CONTROL UNIT 18P CONNECTOR 

— With service check connector 
jumped codes 32 and 36 are 
indicated. 


У) oesv? 
Start the engine. T | 
View from terminal side 
Does the ABS indicator light YES бо to page 19.54 
< stay ON? indicator із Probiem in ABS system 
NO 


Stop the engine. Then turn the ig- 
nition switch back ON. 


With the right rear wheel raised 
off the ground, slowly rotate the 
wheel while checking for voltage 
between the 4WS control unit No. 
1 terminal (GRY/RED) and body 
ground. 


Record the DTC and clear the 
4WS control unit. Test drive the 
car, if the DTC does not reappear, 
check the terminal connections of 
the 4WS control unit 18P connec- 
NO tor and the ABS control unit 14P 
connector. 


Does the voltage alternate from 
zero to approximately 5 V? 


(To page 17-67) 


17-66 


(From page 17-66) 


Turn the ignition switch OFF. 4WS CONTROL UNIT 18P SENSOR SIDE CONNECTOR 


[T LIS 
Disconnect the 4WS control unit БЕН iT 


connector and the ABS control Continuity? 
unit connector. ontinuity? 


View from terminal side 


Check for continuity between the 
4WS control unit No. 1 terminal 
{GRY/RED) and body ground. 


YES Repair short in the GRY/RED wire 
< is there continuity? > between the 4WS control unit and 
the ABS control unit. 


NO 


Reconnect the 4WS control unit 
connector. 


4WS CONTROL UNIT 18P CONNECTOR 


Turn the ignition switch ON. 


Measure voltage between the No. 
1 terminal (GRY/RED) of the 4WS қ б A 
control unit connector and body View from terminal side 
ground. 


а. 


NO 
< 15 there approximately 5 V? > Replace the 4WS control unit 


YES ABS CONTROL UNIT 14P SENSOR SIDE CONNECTOR 


Measure voltage between the No. 
1 terminal (GRY/RED) of sensor 
Side connector of ABS control unit 
14P connector and body ground. 5v? 


View from terminal side 


NO Repair open in the GRY/RED wire 
< 16 there approximately 5V? between the 4WS control unit and 
the ABS control unit. 


YES 


Replace the ABS control unit. 


Troubleshooting (4WS) 
Diagnostic Trouble Code (DTC): 33 ——————————— ——— ————— — — 


NOTE: Problem code 33 is memorized when the front wheels are turned at a speed of 30 km/h for 2 minutes with the 
front wheels raised off the ground and the rear wheels blocked. (Parking brake must be off to test this code.) 


— The 4WS indicator light has 4WS CONTROL UNIT 18P CONNECTOR 
been reported on. 

—With service check connector BETTI 
jumped code 33 is indicated. 1113 rr] 


VV) oes v? 
Start the engine. + + 


View from terminal side 


ES Perform troubleshooting of the ABS system 
ABS li ? 
Does the ABS light stay ON? 2 ( 19-54) 


NO 


Stop the engine. Then turn the ig- 
nition switch back ON. 


Rotate the rear left wheel slowly 
and check for voltage between 
the 4WS unit control No. 1 termi- 
nal (GRY/RED) and body ground, 
and between the No. 3 terminal 
(GRY/WHT) and body ground. 


Record the DTC and clear the 
4WS control unit. Test drive the 
Does the voltage from both rear YES car, if the DTC does not reappear, 
wheel sensors alternate from check the terminals connections 
zero to approximately 5 V? of the 4WS control unit 18P con- 
nector and the ABS control unit 

NO 14P connector. 


(To page 17-69) 
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(From page 17-68) 


Disconnect the 4WS control unit 
connector and the ABS control 
unit connector. 


Check for continuity between the 
4WS control unit No. 1 terminal 
(GRY/RED) and body ground. 


4WS CONTROL UNIT 18P SENSOR SIDE CONNECTOR 


| 1 


NEN 


Continuity? (9) 


View from terminal side 


YES 
< Is there continuity? > 


Repair short in the GRY/RED wire 
between 4WS control unit and the 
ABS control unit. 


NO 


Check for continuity between the 
AWS control unit No. 3 terminal 
(GRY/WHT) and body ground. 


Мы 


4WS CONTROL UNIT 18Р SENSOR SIDE CONNECTOR 


ГТ [T3] 
| | 


Continuity? 


YES 
< Is there continuity? 


Repair short in the GRY/WHT wire = 
between the 4WS control unit and 


the ABS control unit. View from terminal side 


NO 


Reconnect the 4WS control unit 
connector. 


Measure voltage between the 
4WS control unit No. 1 terminal 
(GRY/RED) and body ground. 


4WS CONTROL UNIT 18P CONNECTOR 


View from terminal side 


NO 
4 Is there approximately 5 V? >H 


Replace the 4WS control unit. | 


YES 
(To page 17-70) 
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Troubleshooting (4WS) 
Diagnostic Trouble Code (DTC): 33 (cont’d)—Diagnostic Trouble Code (DTC): 50 — 


(from раве 17.081 4WS CONTROL UNIT 18Р CONNECTOR 


иј 
a] | 
Measure voltage between the 11 | 
4WS control unit No. 3 terminal E 
(GRY/WHT) and body ground. Бу? 
NO View from terminal side 
is there approximately 5 V? Replace the 4WS control unit. 
YES ABS CONTROL UNIT 14P CONNECTOR 
Measure voltage between the f - |l 
No. 7 terminal (GRY/RED) of the Liz 
14P connector of the ABS control RRP TERMINAL 
unit and body ground. Бу? 
NO View from terminal side 
Is there approximately 5 V? Repair open in the GRY/RED wire. | 
YES ABS CONTROL UNIT 14P CONNECTOR 
Measure voltage between the 1 | CT Т 
No. 8 terminal of the 14P connec- 8 | 
tor of the ABS control unit and RLP TERMINAL 
body ground. У БМ? 
NO Repair in the GRY/WHT View from interior side 
< Is there approxinately 5 V? >—_+ wae open 
YES 
ЕШ the ABS control unit. REAR ACTUATOR MOTOR TERMINAL 


Diagnostic Trouble Code (DTC): 50 


—The 4WS indicator light has 
been reported on. 

—With service check connector 
jumped code 50 is indicated. 


Start the engine. Turn the steer- 
ing wheel and check the rear 
steering motor for function. 


YES Clear the 4WS control unit and 
Does it operate property? retest, if the DTC reccours, then 
replace the control unit. 


NO 


Replace the rear actuator motor. 


View from terminal side 
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Diagnostic Trouble Code (DTC): 51—Diagnostic Trouble Codes (DTCs): 60, 61, 62, 63 


— The 4WS indicator light has 
been reported on. 

— With service check connector 
jumped code 51 is indicated. 


Start the engine. Turn the steer- 
ing wheel and check the rear 
steering motor for function. 


Does it operate properly? 


NO 


Replace the rear actuator motor. 


Diagnostic Trouble Codes (DTCs): 


— The 4WS indicator light has 
been reported on. 

—With service check connector 
jumped codes 60, 61, 62, 63 
are indicated. 


Te 


Check the No. 38 4WS fuse 
(60 A) in the under-hood fuse/re- 
lay box. 


Diagnostic Trouble Code (DTC): 51 


YES 


60, 61, 62, 63 


The DTC 51 blinks when the rear 
wheels cannot be steered be- 
cause they are blocked with the 
curb, etc. 

If the DTC 51 blinks after the test 
drive, the control unit is faulty. 


4WS CONTROL UNIT POWER TERMINAL 


Battery Voltage? 


= = = = View from interior side 
NO 
Is the fuse OK? Replace the fuse and recheck 
YES 
Measure voltage between the A 
terminal (МНТ) of the 4WS con- 
trol unit power terminal and body 
ground. 
NO Repair open in the WHT wire be- 
Is there battery voltage? tween the under-hood fuse/relay 
box and the 4WS control unit. 
YES 
Measure voltage between the B 
terminal (BRN) of the 4WS control 
unit power terminal and body 
ground. 
vES Repair the poor ground (G502) or 
2 open in the BRN wire between the 
ts: there voltage? 4WS control unit and body 
NO ground (G502}. 


Start the engine and immediately 
{within approximately 2 seconds 
after starting the engine) check 
for voltage between the C termi- 
nal (RED) of the 4WS control unit 
power terminal and body ground. 


is there battery boltage NO 


momentarily? Replace the 4WS controt unit. 


Troubleshooting (4WS) 


Diagnostic Trouble Codes (DTCs): 60, 61, 62, 63 (cont'd) 


(From page 17-71) 


Stop the engine and turn the ig- 
nition switch ON. 


Measure voltage between the D 
terminal (BLK) of the 4WS control 
unit power terminal and body 
ground immediately after (within 
approximately 2 seconds) starting 
the engine. 


Is there battery voltage 
momentarily? 


< 


ҮЕЅ 


4WS CONTROL UNIT POWER TERMINAL 


Battery Voltage? 


MOT + 


GND 1 


View from interior side 


Replace the 4WS control unit 


Measure voltage between the C 
terminal (REO) of the rear actu- 
ator motor and body ground 
immediately after (within approx- 
imately 2 seconds) starting the 
engine. 


Is there battery voltage? 


YES 


Repair open in the RED wire be- 
tween the 4WS control unit and 
the rear actuator motor. 


Measure voltage between the D 
terminal (BLK) of the rear actua- 
tor motor and body ground 
immediately after (within approx- 
imately 2 seconds) starting the 
engine. 


Is there battery voltage? 


YES 


NO 


Repair open in the BLK wire be- 
tween the 4WS control unit and 
the rear actuator motor. 


Measure voltage between the 
No. 33 terminal (YEL) of the rear 
actuator motor and body ground 
immediately after (within approx- 
imately 2 seconds) starting the 
engine. 


(To page 17-73) 


ACTUATOR MOTOR TERMINAL | 


C (RED) 


мот A) 


DUP + No. 33 (YEL) 


Battery Voltage? 
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(From page 17-72) 


Is there battery voltage? 


NO 


Replace the rear actuator motor. 


YES 


Measure voltage between the 
No. 34 terminal (BLU) of the rear 
actuator motor and body ground 
immediately after (within approx- 
imately 2 seconds) starting the 
engine. 


Is there battery voltage? 


NO 


Replace the rear actuator motor. 


YES 


Measure voltage between the 
control unit No. 33 terminal (YEL) 
and body ground immediately af- 
ter (within approximately 2 
seconds) starting the engine. 


{5 there battery voltage? 


Measure voltage between the 


control unit No. 34 terminal (BLU) 
and body ground immediately af- 
ter (within approximately 2 
seconds) starting the engine. 


is there battery voltage? 


YES 


Replace the 4WS control unit. 


NO 


NO 


Repair open in the YEL wire be- 
tween the 4WS control unit and 
the rear actuator motor. 


Repair open in the BLU wire be- 
tween the 4WS control unit and 
the rear actuator motor. 


ACTUTOR MOTOR TERMINAL 


No. 34 (BLU) 
DMP - 


4WS CONTROL UNIT 4P CONNECTOR 


Em 
(у) (у) Battery Voltage? 


View from terminal side 
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Maintenance 
Pump Belt Adjustment 


NOTE: When using a new belt, first adjust the deflec- . Loosen the power steering pump mounting bolt, 

tion or tension to the values for the new belt, then read- nuts and adjusting bolt locknut. 

just the deflection or tension to the values for the used 

belt after running engine for five minutes. . Turn the adjusting bolt to get the proper belt ten- 
sion, then retighten the adjusting bolt locknut and 


1. Apply a force of 100 М (10 kg, 22 165) and measure mounting bolts. 


the deflection between the power steering pump 

and the crankshaft pulleys. . Start the engine and turn the steering wheel from 
Deflection: lock-to-lock several times, then stop the engine and 
Used belt: 13.5— 16.5 mm (0.53 —0.65 іп) recheck the deflection of the belt. 

New belt: 9.5—11.5 mm (0.37—0.45 in) 


NOTE: If there are cracks or any damage evident POWER STEERING 
on the belt, replace it with a new one. MOUNTING BOLT 
POWER STEERING PULLEY 22 Мет (2.2 kg-m, 16 16-00) 


С 


(ұлы Measure here. 


5-2 


ADJUSTING BOLT LOCKNUT 
Z 15 Nem (1.5 kg-m, 11 Ib-ft) 


CRANKSHAFT PULLEY 
Measure with Belt Tension Gauge: 
Attach the belt tension gauge to the belt and 
measure the tension of the belt. 


ADJUSTING BOLT 


Tension: POWER STEERING 
it: 350—500 N (35—70 kg, 77—110 Ib MOUNTING NUTS 
Used belt: 390 (ЗЭ ЛО KU 5) 22 N-m (2.2 kg-m, 16 Ib-ft) 


New belt: 700—900 N (70—90 kg, 154— 198 Ibs) 
NOTE: If there are cracks ог any damage evident 
on the belt, replace it with a new one. 
Follow the manufacturer's instructions for the ten- 
sion gauge. 

POWER STEERING PULLEY 


BELT TENSION GAUGE 


CRANKSHAFT PULLEY 07J6G- 0070100 
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On-Car Checks 
Rack Guide Adjustment 


CAUTION: When servicing, be careful not to damage 
the power steering fluid lines with the special tool. 

ja RACK GUIDE SCREW 
NOTE: Adjust the rack guide at the center of the rack LOCKNUT 
stroke. 


2WS: 
1. Remove the gearbox shield. 


2. Loosen the rack guide screw locknut with the 
special tool. 


RACK GUIDE 
3. Tighten, loosen and retighten the rack guide screw SCREW 
two times to 4 №т (0.4 kg-m, 2.9 Ib-ft) then back 


it off 20* 5°, 


4. Tighten the locknut to about 25 Nem (2.5 kg-m, LOCKNUT WRENCH, 43 mm 
18 Ib-ft) while holding the guide screw. 07MAA —SL0020A 


5. Check for tight or loose steering through the com- 
plete turning travel. 


Recheck steering assist (see page 17-79). 


17-75 


On-Car Checks 
Rack Guide Adjustment (cont'd) 


4WS: 
1. Remove the gearbox shield. 


2. Cut wire tie from the cover, then remove the cover 
from the front sub steering angle sensor. 


CAUTION: Cut the wire tie with carefully, so as 
not to damage the harness. 


SENSOR WIRE HARNESS 


WIRE TIE 
Replace. 


FRONT SUB STEERING ANGLE SENSOR 


3. Remove the sub steering angle sensor wire harness 
from the clamp and disconnect the connector. 
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. Loosen the rack guide screw locknut with the 
special tool. 


. Tighten, ioosen and retighten the rack guide screw 
two times to 4 N-m (0.4 kg-m, 2.9 Ib-ft) then back 
it off 20* 8". 


. Tighten the locknut to about 25 Мет (2.5 kg-m, 
18 lb-ft) while holding the rack guide screw. 


. Check for tight or loose steering through the com- 
plete turning travel. 


. Recheck steering assist (see page 17-79). 


LOCKNUT WRENCH, 43 mm 
07MAA —StL0020A 


RACK GUIDE SCREW 
LOCKNUT RACK GUIDE SCREW 


9. Reconnect the connector and secure the sensor 
wire harness with the clamp and install the cover. 


NOTE: 

Ф Be sure the sensor wire harness dois not in- 
terfere with the stabilizer and other moving 
parts. 

€ Be certain that the sensor wire harness is not 
twisted before connecting it. 


. Set the cover on the front sub steering angle sen- 
sor. Secure the cover with the new wire tie. 


NOTE: After rack guide adjustment, perform the 
electrical check on the 4WS system (see page 
17-146). 


On-Car Checks 


Fluid Replacement 


Fluid Level Inspection Fluid Replacement 


Check the power steering fluid level with the engine 1. Raise the reservoir and disconnect the hose that 
cold and the car parked on level ground. Make sure the goes to the oil cooler. 

fluid level is between the UPPER and LOWER level lines 

on the reservoir. If the level is near or below the lower 2. Connect a hose of suitable diameter to the discon- 
level line, check the system for leaks. If the system is nected hose that goes to the oil cooler and put the 
not leaking, and fluid level is low, add fluid to the upper hose end in a suitable container. 

level line. 


3. Start the engine, let it run at idle, and turn the steer- 
ing wheel from lock-to-lock several times. When 
RESERVOIR fluid stops running out of the hose, shut off the 


UPPER LEVEL LINE engine. | 
| Discard the fluid. 


Plug the reservoir. 


4. Reconnect the return hose to the reservoir. 
5. Fill the reservoir to the upper level line. 


NOTE: Take care not to spill the fluid on the body 
and parts. Wipe off the spilled at once. 


CAUTION: Use only Honda Power Steering 
Fluid-V. Using other fluids such as ATF or other 
manufactuer’s power steering fluid will damage the 
system. 


System Capacity: 

1.7 liter (1.80 US qt, 1.50 Imp qt) at change 
Reservoir Capacity: 

0.5 liter (0.53 US qt, 0.44 Imp qt) 


6. Start the engine and run it at idle, then turn the 
steering from lock-to-lock several times to bleed air 
from the system. 


7. Recheck the fluid level and add some if necessary. 


CAUTION: Do not fill the reservoir beyond the up- 
per level line. 


17-77 


On-Car Checks 


Pump Pressure Check 


Check the fluid pressure as follows to determine 
whether the trouble is in the pump or gearbox. 


NOTE: First check the power steering fluid level 
and pump belt tension. 


CAUTION: Disconnect the high pressure hose 
carefully, so as not to spill the power steering fluid 
on the frame and other parts. 


Disconnect the outlet hose from the pump outlet 
fitting, and install the pump joint adaptor on the 
pump outlet. 


Connect the hose joint adaptor to the power steer- 
ing pressure gauge, then connect the outlet hose to 
the adaptor. 


Install the power steering pressure gauge to the 
pump joint adaptor as shown. 


P/S JOINT ADAPTOR (PUMP) P/S JOINT ADAPTOR (HOSE) 
O7NAK—SR3011A 


07NAK —SR3012A 


6 x 1.0 mm BOLT HOSE ATTACHING 


(Part of tool) 


P/S PRESSURE GAUGE 
07406—0010001 


OUTLET 


SHUT-OFF VALVE 
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Open the shut-off valve fully. 
Open the pressure control valve fully. 
Start the engine and let it idle. 


Turn the steering wheel from lock-to-lock several 
times to warm the fluid to operating temperature. 


Close the shut-off valve, then close the pressure 
control valve gradually until the pressure gauge 
needie is stable. Read the pressure. 


Immediately open the shut-off valve fully. 


CAUTION: Do not keep the shut-off valve closed 
more than 5 seconds or the pump could be damag- 
ed by over-heating. 


If the pump is in good condition, the gauge should 
read at least 7,000— 8,000 kPa (70-80 kg/cm?, 
995— 1,138 psi). A low reading means pump out- 
put is too low for full assist. Repair or replace the 
pump. 


P/S PRESSURE GAUGE 


07406 —0010001 PRESSURE 


CONTROL VALVE 


Meters 


Steering Wheel Rotational Play 


1. Place the front wheels in the straight ahead posi- 
tion and measure the distance the steering wheel 
can be turned without moving the front wheels. 


2. If the play exceeds the service limit, check all steer- 
ing components. 


0-10 mm (0—0.4 іп) 


1. 


Power Assist Check with Car 
Parked 


Check the power steering fluid level and pump belt 
tension. 


2. Start the engine, allow it to idle, and turn steering 


wheel from lock-to-lock several times to warm up 
the fluid. 


3. Attach a spring scale to the steering wheel. With 


the engine idling and the car on a clean, dry floor, 
pull the scale as shown and read it as soon as the 
tires begin to turn. 


SPRING SCALE 


The scale should read no more than 30 N (3.0 kg, 
6.6 165). 
If it reads more or less, go on step 5. 


Stop the engine. Disconnect the hose from the 
power steering speed sensor and plug the hose and 


the sensor fitting as shown. 
POWER STEERING 


SPEED SENSOR 


*. Install a plug. 


6. Start the engine and let it idle. 


€ If the reading is now 30 М (3.0 kg, 6.6 Ibs) or 
less, replace the power steering speed sensor, 
see page 17-80. 


€ If the reading is still more than 30 М (3.0 kc 
6.6 ibs), check the gearbox and pump. 
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On-Car Checks 
Assist Check at Road Speed 


Check the power steering fluid level (see page 
17-77) and pump belt tension (see page 17-74). 


Start the engine, let it warm up to normal operating 
temperature (the cooling fan comes оп), and turn 
the steering wheel lock-to-lock a few times to 
warm up the fluid. 


Stop the engine. To simulate speeds above 50 mph 
(80 km/h), disconnect the hoses from the power 
steering speed sensor and connect them to the 
bypass tube joint. Plug the end of the bypass tube 


joint. BYPASS TUBE JOINT 
07406—0010101 
Install a plug. (Included with 
Б 07406 — 0010001) 


~ 


POWER STEERING 
SPEED SENSOR 


Attach the spring scale to the steering wheel. With 
the engine idling and the car on a clean, dry floor, 
pull the scale as shown and read it as soon as the 
tires begin to turn. 


€ If the scale reads a normal 50 N (5.0 kg, 11 165), 
or more the assist problem at high speeds is be- 
ing caused by reduced power steering speed 
sensor output. 

Replace the power steering speed sensor. 


If the scale reads less than 50 N (5.0 kg, 11 Ibs), 
the power steering speed sensor is OK and the 
problem is in the sensor feed line, the pump, or 
the valve body unit. 

See if the feed line is pinched or bent then check 
pump. 


€ See General Troubleshooting (see page 17-25). 
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Power Steering Speed Sensor 
Replacement 
1. Remove the rear mounting bracket stay. 


2. Disconnect the sensor wire connector from the 


power steering speed sensor. 


Remove the sensor mounting bolt and pull the 
power steering speed sensor from the differential 
housing. 


Disconnect the sensor hoses and plug the fittings. 


SENSOR MOUNTING BOLT 
6 x 1.0 mm 

19 Nem POWER STEERING 
(1.9 kg-m, 14 Ib-ft) SPEED SENSOR 


REAR MOUNTING 
BRACKET STAY 


SENSOR HOSES 


10 x 1.25 mm 
21 Nem 
(2.1 kg-m, 15 Ib-ft) 


10 x 1.25 mm 
39 Nem 
(3.9 kg-m, 28 tb-ft) 


5. After installing anew power steering speed sensor, 
turn the steering wheel lock-to-lock with the engine 
idling to bleed air from the system. 


Check the reservoir and add fluid if necessary (see 
page 17-77). 


Steering Wheel 


Removal 


With SRS: 


Store a removed driver's airbag 
assembly with the pad surface up, if the airbag is 
improperly stored face down, accidental deploy- 
ment could propel the unit with enough force to 
cause serious injury. 


CAUTION: 

€ Before removing the steering wheel, align the 
front wheels straight ahead. 

€ Do not install used SRS parts from another car. 
When repairing, use only new SRS parts. 

€ Carefully inspect the airbag assembly before in- 
stalling. Do not install an airbag assembly that 
shows signs of being dropped or improperly 
handled, such as dents, cracks or deformation. 

€ Always keep the short connector(s) on the air- 
bagís) when the harness is disconnected. 

€ Do not disassemble or tamper with the airbag 
assembly. 


NOTE: 

The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer's code number 

before 

— Disconnecting the battery. 

— Removing the No. 43 (10 A) fuse (in the under- 
hood fuse/relay box). 

— Removing the radio. 

After service, reconnect power to the radio and 

turn it on. When the word “CODE” is displayed, 

enter the customer's 5-digit code to restore radio 

operation. 


SRS MAIN HARNESS 


1. Disconnect the negative and positive cable from 
the battery. 


2. Remove the access panel from the steering wheel 
lower cover, then remove the short connector 
(RED). 


3. Disconnect the connector between the airbag and 
cable reel. 


4. Connect the short connector (RED) to the airbag 
side of the connector. 


CABLE REEL 
CONNECTOR 


EM 
AIRBAG p E 
CONNECTOR < х 


SHORT CONNECTOR 
(RED) 


ACCESS PANEL 


5. Remove the covers. 


6. Remove the two TORX® T30 bit bolts, then 
remove the driver's airbag assembly. 


DRIVER'S AIRBAG ASSEMBLY 


TORX* 
Replace. 


; BOLT 
TORX* BOLT 
Replace. 


(cont'c 
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Steering Wheel 
Removal (cont'd) 


7. Disconnect the connectors from the horn and 
cruise control set/resume switches connector. 


CRUISE CONTROL 
SET/RESUME SWITCHES 


HORN CONNECTOR CONNECTOR 


— Remove the steering wheel nut. 


— Remove the steering wheel by rocking it slightly 
from side-to-side as you pull steadily with both 
hands. 


STEERING WHEEL 
NUT 
Replace. 


STEERING WHEEL 
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Without SRS: 
— Remove the emblem and steering wheel nut. 


NOTE: Be careful not to damage the emblem and steer- 
ing wheel. 


— Remove the steering wheel by rocking it slightly 
from side-to-side as you pull steadily with both 
hands. 


STEERING WHEEL 
NUT EMBLEM 


Replace. 


STEERING WHEEL 


7] 


Disassembly/Reassembly 


Store a removed driver’s airbag assembly CAUTION: 
with the pad surface up. If the airbag is improperly € Carefully inspect the driver's airbag assembly before 
stored face down, accidental deployment could propel installing. Do not install the driver's airbag assembly 
the unit with enough force to cause serious injury. that shows signs of being dropped or improperly 
handled, such as dents, cracks or deformation. 

NOTE: If an intact driver's airbag assembly has been € Always keep the short connectorís) on the airbag(s) 
removed from a scrapped car or has been found defec- when the harness is dieconnected. 
tive or damaged during transit, storage or service, it € Do not disassemble or temper, with the driver's air- 
should be deployed (see section 23). bag assembly. 
«With SRS:> 

STEERING WHEEL NUT 

50 Nem 


(5.0 kg-m, 36 lb-ft) 


re STEERING WHEEL 
> ® РА 


STEERING WHEEL 
LOWER COVER 


TORX® BOLT 

10 Nem 

(1.0 kg-m, 7 lb-ft) 
Replace. 


DRIVER'S AIRBAG ASSEMBLY $Í) 


SHORT CONNECTOR CRUISE CONTROL SET/ ACCESS PANEL 
(RED) RESUME SWITCHES 
STEERING WHEEL NUT 
50 Nem 
«Without SRS:> (5.0 kg-m, 36 Ib-ft) 


STEERING WHEEL 


EMBLEM 


STEERING WHEEL 
LOWER COVER 


CRUISE CONTROL SET/ 
RESUME SWITCHES 
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Steering Wheel 


Installation 


2WS/With SRS: 


17 


CAUTION: 

€ Before installing the steering wheel, align the 
front wheels straight ahead. 

€ Be sure to install the harness wires so that they 
are not pinched or interfering with other car 
parts. 

€ Do not replace the original steering wheel with 
any other design, since it will make it impossible 
to properly install the airbag. (Only use genuine 
HONDA replacement parts) 

€ After reassembly, confirm that the wheels are 
still straight ahead and that steering wheel 
spoke angle is correct. If minor spoke angle ad- 
justment is necessary, do so only by adjustment 
of the tie rods, not by removing and reposition- 
ing the steering wheel. 


Confirm that the driver's airbag 


assembly is securely attached to the steering 
wheel; otherwise, severe personal injury could 
result during airbag deployment. 


Before installing the steering wheel, center the 

cable reel. 

Do this by first rotating the cable reel clockwise un- 

til it stops. 

Then rotate it counterclockwise (approximately 

two turns) until: 

— The yellow gear tooth lines up with the align- 
ment mark on the cover. 

— The arrow mark on the cable reel label points 
straight up. 


ARROW MARK 


CABLE REEL 


YELLOW GEAR 
TOOTH 


ALIGNMENT MARK 
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2. Install the steering wheel and tighten the steering 
wheel nut. 


NOTE: Be sure the steering wheel shaft engages 
the pins of the cable reel. 


CABLE REEL 


STEERING WHEEL 
NUT 

50 Nem 

(5.0 kg-m, 36 Ib-ft) 


STEERING 
WHEEL 


3. Insert the cruise control set/resume switches con- 
nector to the steering wheel clips. 


4. Connect the horn connector. 


CRUISE CONTROL 
SET/RESUME SWITCHES 

HORN CONNECTOR 

CONNECTOR 


STEERING WHEEL 
CLIP 


5. Install the driver’s airbag assembly with new 
TORX® bolts. 


DRIVER'S AIRBAG ASSEMBLY 


TORX*? BOLT 
10 М-т (1.0 kg-m, 7 Ib-ft) 


TORX* BOLT 
10 Nem (1.0 kg-m, 7 lb-ft) 


Disconnect the short connector (RED) from the air- 
bag connector. 


B 7. Connect the airbag connector and cable reel 
connector. 


8. Attach the short connector (RED) to the access 
panel, and install the access panel on the steering 
lower cover. 


CABLE REEL 
CONNECTOR 


AIRBAG 
EL CONNECTOR 


SHORT CONNECTOR 
(RED) > 


9. 


10. 


Connect the battery positive terminal and then 
connect the negative terminal. 


After installing the driver’s airbag assembly, con- 

firm proper system operation: 

9 Turn the ignition to 11 position: the instrument 
panel SRS indicator light should come on for 
about six seconds and then go off. 

Ф Confirm operation of horn buttons. 

€ Confirm operation of cruise control set/resume 
switchs. 

€ Turn the steering wheel counterclockwise and 
make sure the yellow gear tooth still lines up 
with the alignment mark. 


ALIGNMENT MARK 


YELLOW GEAR TOOTH 
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Steering Wheel 


Installation (cont'd) 


2WS/Without SRS: 4WS/With SRS: 
1. Install the steering wheel and tighten the steering 
wheel nut. CAUTION: 
@ The front main steering angle sensor with the 
NOTE: Align the slots on the steering wheel and neutral lock mechanism is mounted on the col- 
tabs on the turn signal cancelling sleeve. umn shaft of the car. When the steering wheel is 
removed, the rotation part of the sensor is lock- 
2. Install the emblem. ed at the electrically neutral position, and it is 


unlocked when the steering wheel is inserted to 
the specified installation position. 

TURN SIGNAL STEERING WHEEL @ If the spoke angle is not at the designated angle 

CANCELING SLEEVE while driving straight, check the front and rear 

wheels for proper alignment before adjusting the 
spoke angle. 
Perform the electronic neutral check of the 4WS 
system to be sure that the rear wheels are at the 
correct steering angle while driving (see page 
17-146). 

Ф Before installing the steering wheel, align the 
front wheels straight ahead. 

€ Be sure to install the harness wires so that they 
are not pinched or interfering with other car 
parts. 

Ф Do not replace the original steering wheel with 
any other design, since it will make it impossible 
to properly install the airbag. (Only use genuine 
HONDA replacement parts) 


Confirm that the airbag assembly is 
securely attached to the steering wheel; otherwise, 


severe personal injury could result during later air- 


STEERING WHEEL NUT bag deployment. 
50 Nem 
(5.0 kg-m, 36 ib-ft) 1. Before installing the steering wheel, center the ca- 


ble reel. 

Do this by first rotating the cable reel clockwise 

until it stops. 

Then rotate it counterclockwise (approximately 

two turns) until: 

— The yellow gear tooth lines up with the align- 
ment mark on the cover. 

— The arrow mark on the cable reel label points 
straight up. 


ARROW MARK 


YELLOW GEAR 


CABLE REEL 


ALIGNMENT MARK 
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Temporarily install the steering wheel aligning it 
with the column shaft serration. 


Turn the steering wheel fully to the right and left 
and set the steering wheel in the center of the 
range where the front wheels move (i.e. center the 
steering rack). 


Reinstall the steering wheel in the straight ahead 
driving position, being careful not to make it off to 
either side from the position set in step 3. 


NOTE: 

€ Align the hole in the steering wheel with the pin 
of the cable reel. 

€ Align the steering wheel with the serrations 


NOTE: which makes the spoke angle closest to 
Ф Be sure that the front wheels are in the straight horizontal. 
ahead driving position. 
9 Be sure the steering wheel shaft engages the 
pins of the cable reel. a 
р 
j CABLE REEL 


STEERING WHEEL 


If the spoke angle is not horizontal, adjust the steer- 
ing wheel slightly right or left, without pushing in 
the steering wheel too deep. 


4. Remove the steering wheel. STEERING WHEEL NUT, | 
à zm 
(5.0 kg-m, 36 Ib-ft) 
5. Check whether the yellow paint mark of the front 


main steering angle sensor rotor is facing down T, 
(i.e. in neutral lock position where the rotor does | 
not turn). \ 


NOTE: 1f the paint mark is not facing down, adjust \ 
as follows. \ 


1) Temporarily install the steering wheel with the 
spokes at a horizontal angle. 

2) Turn the steering wheel until the mark is facing 
down. 

3) Return the steering wheel spokes to the horizon- 
tal angle set in the step 1, being careful not to 
push in the steering wheel. Remove the steering 
wheel. а Я 


With the spoke angle set at the horizontal, then 
push the steering wheel in fully. Tighten the steer- 
ing wheel nut while pushing the steering wheel 


NOTE: Do not turn the steering wheel when 
pushing the steering wheel. 


8. Check the four front and rear wheels for alignment 
and perform the electronic neutral check on the 
4WS system (see page 17-146). 


FRONT STEERING ANGLE > 
SENSOR 


V7 YELLOW PAINT MARK 


(cont ^ 


EL 
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Steering Wheel 


Installation (cont'd) 


9. Insert the cruise control set/resume switches con- 11. Disconnect the short connector (RED) from the air- 
nector to the steering wheel clips. bag connector. 
Connect the horn connector. 
12. Connect the airbag connector and cable reel 
connector. 


CRUISE CONTROL 
SET/RESUME SWITCHES 13. Attach the short connector (RED) on the access 


CONNECTOR panel, and install the access panel on the steering 
lower cover. 


HORN 
CONNECTOR 


CABLE REEL 
CONNECTOR 


AIRBAG 
CONNECTOR 


777 STEERING 
WHEEL CLIP 


SHORT CONNECTOR 
(RED) 


14. Connect the battery positive terminal and then con- 


10. Install the driver's airbag assembly with new nect the negative terminal. 
TORX® bolts. 


15. After installing the driver's airbag assembly, con- 
firm proper system operation: 
€ Turn the ignition to Il position: the instrument 
panel SRS indicator light should come on for 
about six seconds and then go off. 
€ Confirm operation of horn buttons. 
€ Confirm operation of cruise control set/resume 
switches. 
€ Turn the steering wheel counterclockwise and 
make sure the yellow gear tooth still lines up 
with the alignment mark. 


DRIVER'S AIRBAG ASSEMBLY 


TORX® BOLT 
10 Мет (1.0 kg-m, 7 lb-ft} 


TORX® BOLT 
10 Nem (1.0 kg-m 
7 lb-ft) 


ALIGNMENT MARK 


YELLOW GEAR TOOTH 
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Steering Column 
Removal 


With 4WS: 


CAUTION: The front main steering angle sensor 
with the neutral lock mechanism is mounted on the 
column shaft of the car. When the steering wheel is 
removed, the rotation part of the sensor is locked 
at the electrically neutral position, and it is unlock- 
ed when the steering wheel is inserted to the 
specified installation position. 


With SRS: 


CAUTION: 

@ All SRS electrical wiring harnesses are covered 
with yellow outer insulation. 

€ Before disconnecting the SRS wire harness іп- 
stall the short connector(s) on the airbag(s) (see 
page 23-290). 

€ Replace the entire affected SRS harness 
assembly if has an open circuit or damaged 
wiring. 


NOTE: 

The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer’s code number 

before 

— Disconnecting the battery. 

— Removing the Мо. 43 (10 A) fuse (іп the under- 
hood fuse/relay box). 

— Removing the radio. 

After service, reconnect power to the radio and 

turn it on. When the word ''CODE"' is displayed, 

enter the customer's 5-digit code to restore radio 

operation. 


SRS MAIN HARNESS 


1. Remove the driver's airbag assembly and steering 
wheel (see page 17-81). 


2. Remove the steering joint bolt and toothed lock 
washer (from the engine compartment). 


TOOTHED LOCK WASHER 


STEERING JOINT 
BOLT 


3. Remove the dashboard lower cover and driver's 
knee bolster. 


DRIVER'S KNEE BOLSTER 


DASH BOARD 
LOWER COVER 


(cont'd) 
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Steering Column 
Removal (cont'd) 


4. Remove the upper and lower column covers. 


UPPER COLUMN COVER 


LOWER COLUMN 
COVER 


5. Remove the cable reel harness from the underside 
of the column bracket by removing the clip (SRS 
only). 


COLUMN BRACKET 


SRS WIRE HARNESS 


Remove the cable reel assembly (SRS only). 


COMBINATION SWITCH 
ASSEMBLY 


CABLE REEL ASSEMBLY 


Remove the turn signal canceling sleeve, combina- 
tion switch assembly and front main steering angle 
sensor (4WS only) by removing the circlip. 


NOTE: After removing the combination switch as- 
sembly, place it on the floor gently so that it does 
not hinder you in service. Do not disconnect the ca- 
bles from the combination switch assembly. 


COMBINATION SWITCH 
ASSEMBLY 


CIRCLIP 


, TURN SIGNAL 
CANCELING 
SLEEVE 


FRONT MAIN STEERING 
ANGLE SENSOR 
{4WS Only) 
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8. Remove the air duct. 10. Disconnect the ignition switch wire connector. 


11, Remove the steering column assembly by removing 
the attaching nuts, bolts and column holder. 


STEERING COLUMN ASSEMBLY 


COLUMN HOLDER 


AIR DUCT 


9. Remove the steering joint cover. 


STEERING JOINT 
COVER 


CLIP 
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Steering Column 
Inspection 


NOTE: Check the tilt mechanism, steering joint bearings and steering shaft for proper movement and damage. Replace 
as an assembly if damaged or faulty. 


CAUTION: Do not apply an impact load to the column shaft in the axial direction. 


Front Main Steering Angle Sensor (4У/5): FRONT MAIN STEERING 
Check whether the yellow paint mark of the front main ANGLE SENSOR (4WS ONLY} 
steering angle sensor rotor is facing down (i.e. in 
neutral lock position where the rotor does not turn). 
This indicates that the front main steering angle sensor 
is electronically in neutral. 


YELLOW PAINT MARK 


CAUTION: Н the front main steering angle sensor is 
unlocked once, turn it to the locking position and lock 
securely. RETAINING 
COLLAR 

Check for damage. 


STEERING COLUMN 
ASSEMBLY 


STEERING JOINT 


FRONT MAIN STEERING 
ANGLE SENSOR 
(4WS ONLY) 


8 x 1.25 mm 
16 N-m 
(1.6 kg-m, 12 Ib-ft) 


COLUMN HOLDER rs STEERING JOINT 


STEERING JOINT BOLTS 


22 Nem 
FLANGE BOLT (2.2 kg-m, 16 Ib-ft) 


39 Мет (3.9 kg-m, 28 lb-ft) 


? | SPRING SCALE 
Ф Check the tilt mechanism for proper movement 


and damage. 


TILT LOCKBOLT 
— Attach a spring scale to the knob of the tilt lever. p 
Measure the preload required to move the lever. 


STOPPER 
Preload: 70-90 М (7—9 kg, 15—20 165) 


If the preload measured is not within the 
specification, remove the 6 mm bolt and stop- 
per. Then adjust the preload by tightening or 
loosening the tilt lockbolt at the lever pulled up. 
Reinstall the stopper and 6 mm bolt, then 
recheck the preload again. 


CAUTION: Do not loosen the tilt lever when set- 6 mm BOLT 
ting the stopper and when tightening the bolt. KNOB 10 Nem (1.0 kg-m, 7 lb-ft) 
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Installation 


NOTE: 

@ Be sure the pinion shaft and the steering shaft are 
aligned; the joint should slip on freely. 
If not, reposition the steering rack to correct the 
misalignment. 

€ Coat the interior of the steering joint grommet with 
grease. 


1. Guide the steering shaft through the engine com- 
partment bulkhead. Align the bolt hole in the steer- 
ing joint with the slot in the steering shaft, and in- 
sert the shaft into the steering joint. 


STEERING JOINT BOLT 
Bolt must line up with the 
flat on shaft. 
22 М-т 

STEERING SHAFT (2.2 kg-m, 16 Ib-ft) 


SREERING JOINT 
Slip the upper end of the steering joint onto the steering 
shaft (line up the bolt hole with the groove around the shaft) 
and install the steering joint bolt. 


2. Install the steering column assembly with the nuts, 
bolts and column holder. 


3. Connect the ignition switch connector. 


STEERING 
COLUMN Азаннан / 


COLUMN 
HOLDER 39 М-т 
(3.9 kg-m, 28 Ib-ft) 


4. Install the steering joint cover with the clamps and 
clip. 


JOINT CLIP 


5. Install the front main steering angle sensor (4WS 
only), combination switch assembly and turn signal 
canceling sleeve with a circlip. 


NOTE: 

€ Be sure the wires are not caught or pinched by 
any parts when connecting the combination 
switch and the cable reel. 

Ф Align the slots in the turn signal canceling sleeve 
with the tabs on the front main steering angle 
sensor. 

FRONT TURN SIGNAL CANCELING 


MAIN STEERING SLEEVE 
ANGLE SENSOR 


CIRCLIP 


FRONT MAIN STEERING 
ANGLE SENSOR 
(4WS Only) 


(cont'd 
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Steering Column 


Installation (cont'd —\——_/__—@™™ 


6. Install the cable reel assembly (SRS only). 8. Install the upper and lower column covers. 


NOTE: Align the slot in the canceling sleeve with 
the projection on the cable reel (2WS only). 


2WS: UPPER COLUMN COVER 


PROJECTION 


> ^. CABLE REEL 
= ASSEMBLY 


TURN SIGNAL CANCELING 
SLEEVE 


4WS: 


CABLE REEL 
ASSEMBLY 


FRONT MAIN STEERING ANGLE SENSOR РА 


LOWER COLUMN COVER 


9. Install the air duct. 


7. Connect the cable reel harness and SRS wire 
harness, then attach the cable reel harness on the 
underside of the column bracket with the clip. 


AIR DUCT 


COLUMN oa CABLE REEL 


BRACKET е 
CLIP 


SRS WIRE HARNESS 
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10. Install the driver’s knee bolster and dashboard 
lower cover. 


DRIVER'S KNEE 
BOLSTER 


6 mm BOLT 
WASHER 
10 Nem 
(1.0 kg-m, 7 Ib-ft) 


DASH BOARD 
LOWER COVER 


11. Install the steering wheel and driver's airbag 
assembly (see page 17-84 or 86). 
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Steering Pump 


Replacement 


NOTE: Before disconnecting the hoses from the pump, 
place a suitable container under the car. 


1. Drain the fluid from the system (see page 17-77). 


2. Remove the belt by loosening the power steering 
mounting bolt, nut and adjusting bolt. 


Disconnect the inlet and outlet hoses from the 
pump and plug them. 


NOTE: Take care not to spill the fluid on the body 
and parts. Wipe off the spilled at once. 


Remove the power steering mounting bolt and nut, 
then remove the pump. ADJUSTING 


BOLT à 
11 Nem (1.5 kg-m, 11 Ib-ft) 
(1.1 kg-m, 8 Ib-ft) 


PUMP ASSEMBLY 
Replace. 
HOSE CLAMP 


POWER STEERING 
MOUNTING NUTS 
22 М.т 

(2.2 kg-m, 16 lb-ft} 


N INLET HOSE 


POWER STEERING 

MOUNTING BOLT 

22 Nem 

(2.2 kg-m, 16 Ib-ft) 
NOTE: Do not turn the steering wheel while the 
pump removed. 


Loosely install a new pump on the bracket. 


Connect the inlet and outlet hoses to the pump. 
Install and adjust the belt (see page 17-74). 


CAUTION: 

@ Make sure that the power steering belt is 
securely on the groove of the pulleys. 

€ Do not get power steering fluid or grease in the 
power steering belt or pulley faces. 
Clean off any fluid or grease before installation. 


Fill the reservoir with new fluid to the UPPER level 
line on the reservoir (see page 17-77). 
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Pulley Replacement 


Hold the steering pump in a vise with soft jaws, and 
hold the pulley with the special tool, and remove the 
pulley nut and pulley. 

NOTE: Pulley nut has left-hand threads. 


UNIVERSAL HOLDER 
07725—0030000 


PULLEY NUT 
Left-hand thread 


Reinstall the pulley in the reverse order of removal. 


NOTE: Install the pulley as shown. 


PULLEY NUT 
65 М-т (6.5 kg-m, 47 lb-ft) 


FLAT SURFACE 


PULLEY 


Check that the pump turns smoothly by turning the 
pulley. 


Flow Control Valve Inspection and Replacement 


1. Remove the control valve cap by removing the two 
flange bolts. 


4. Slip the flow control valve back in the pump and 
check that it moves in and out smoothly. 


2. Remove the flow control valve, spring and O-rings. 


FLOW CONTROL VALVE 
SPRING 


FLOW CONTROL VALVE 


CONTROL VALVE CAP 


m. d 


If OK, go on to step 5; if not, replace the flow control 
valve: 


€ The original valve was selected for a precise fit in the 
pump housing bore, so make sure the new one has 
the same identification mark. 


22.1 x 1.9 mm O-RING 5.9 x 1.9 mm O-RING IDENTIFICATION 
Replace. Replace. MARK (A or B) 
3. Check for wear, burrs, and other damage to the 
edges of the grooves in the flow control valve. SIZE 


FLOW CONTROL VALVE 


Part Name 


Size mm (in) 


FLOW CONTROL 
VALVE A 


17.991—17.996 
(0.7083—0.7085) 


FLOW CONTROL 
VALVE B 


Check for 
damage to edges. 


17.996—18.001 


(0.7085 —0.7087) 
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(cont'd) 


Steering Pump 
Flow Control Valve Inspection and Replacement (сопа) 


5. Attach a hose to the end of the flow control valve 7. Clamp the bottom end of the flow control valve in a 
as shown. vise with soft jaws. 


8. Unscrew the seat in the top end of the flow control 
valve, and remove any shims, the relief check ball, 
relief valve and relief valve spring. 

RELIEF CHECK BALL 

RELIEF VALVE 


SHIM(S) 
if used. 


RELIEF VALVE 


SEAT 
13 N-m 
(1.3 kg-m, 9 Ib-ft) 


@ 
o 
FLOW CONTROL VALVE 

Clamp this end in 

a vise with soft jaws. RELIEF VALVE 
SPPING 


9. Clean all the parts in solvent, dry them off then 
reassemble and retest the flow control valve. 


FLOW CONTROL VALVE 


NOTE: If necessary, relief pressure is adjusted at 
the factory by adding shims under the check ball 


6. Submerge the flow control valve in a container of seat. If you found shims in your valve, be sure you 
power steering fluid or solvent, and blow in the reinstall as many as you took out. 
hose. If air bubbles leak through the relief valve, 
replace or repair it as follows. 10. Install the fiow control valve in the reverse order of 
removal. 
NOTE: 


€ Coat the flow control valve with power steering 
AIR PRESSURE fluid, then install it and spring. 
No more than 20 kPa € When replacing the flow control valve, be sure 
ж” (0.2 kg/cm?, 0.3 psi) the replacement flow control valve has the same 
identification letter as the original flow control 
valve. 
Е FLOW CONTROL VALVE 


Ker CONTROL VALVE CAP 


T CR 


FLANGE BOLT 
11 Nem 
(1.1 kg-m, 8 lb-ft) 


-.---- POWER STEERING 
7 FLUID or SOLVENT 


Ш 22.1 x 1.9 mm O-RING Ш 5.8 x 1.9 mm O-RING 
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Disassembly 


CAUTION: The pump components are made of alumin- 6. Remove the pump cam ring from the pump 
um. Be careful not to damage them when servicing. housing. 


Remove the pump from car (see page 17-96). 
Remove the pulley (see page 17-96). PUMP CAM RING 


Remove the flow contro! valve (see page 17-97). 


Remove the inlet joint and 13 x 1.9 mm O-ring. 
PUMP HOUSING 


INLET JOINT ‘ 


13 x 1.9 mm 
O-RING 
Replace. 


5. Remove the pump cover and O-ring. 7. Remove the pump rotor and pump vanes. 


PUMP ROTOR 
PUMP VANES 


68.5 x 1.9 mm 
Q-RING 
Replace. 


PUMP COVER 


{cont'd} 
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Steering Pump 
Disassembly (cont’d) 


8. Remove the two rollers from the side plate. 


9. Remove the side plate and preload spring. 


ROLLER 


5 x 26.8 mm 
J SIDE PLATE 


ROLLER 
4.5 x 49.8 mm 


PRELOAD 


: Pd SPRING 


10. Remove the O-rings from the side plate. 


16.8 x 1.9 mm 


O-RING 
Replace. 
SIDE PLATE 


11. Remove the circlip, then remove the drive shaft 
from the pump housing using a plastic hammer. 


12. Remove the pump seal spacer and oil seal. 


CIRCLIP 


PUMP SEAL 
SPACER 


OIL SEAL 


PUMP HOUSING Replace. 


13. Inspect the bearing by rotating the outer race slow- 
ly. If any play or roughness is felt, it must be replac- 
ed. Perform step 14 and 15. 


BEARING 
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14. Remove the bearing using the special tool and 


press as shown. 
Press 


BEARING 


HUB DIS/ASSEMBLY BASE 
07GAF —SD40700 


15. Install the new bearing using the press and special 
tool as shown. 


Press 


BEARING 


Red seal side. 


HUB DIS/ASSEMBLY BASE 
07GAF —S$D40700 

NOTE: Hold the inner race 
with the tool securely. 
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Steering Pump 
Illustrated Index 


CAUTION: Pump components are made of aluminum. Be careful not to damage them when servicing. 


NOTE: 
€ Clean all of the disassembled parts thoroughly. 
@ Replace all O-rings and seals. Do not dip new O-rings and seals in solvent; coat O-rings with power steering fluid 


before installation, and make sure they stay in place during reassembly. 
€ If any part denoted with an asterisk (») is worn or damaged, replace the complete pump. 


NEEDLE ROLLER BEARING 


FLANGE BOLT 
20 N-m 
ROLLER *PUMP CAM RING 
2. -т, - 
(2.0 кот, 14 Ib шт 5 x 26.8 mm Check for damage 
2 and wear. 
*PUMP VANES 
(10 plates) 
PUMP COVER Check for damage 
Check for damage to 9 and wear. 2 
sealing face. / ‘SIDE PLATE 
> Check for damage 
and wear. 
ROLLER 54 x 1.9 mm 
4.5 x 49.8 mm 68.É x 1.9 mm отме 
O-RING Replace. 
Replace. PRELOAD 
*PUMP ROTOR Оба” SPRING 
Check for damage 
and wear. 
16.8 x 1.9 mm 
*PUMP HOUSING O-RING 
Check for damage to Replace. 
sealing faces. 
13 x 1.9 mm PUMP SEAL 
O-RING SPACER 
Replace. DRIVE 
SHAFT 
Check for damage ^ PULLEY 
and wear. Check for distortion 
and cracks. 
FLANGE BOLT 
11 Nem (1.1 kg-m, 8 Ib-ft) 
INLET JOINT 
FLOW CONTROL VALVE те. байып 
6 X 1. 
Miri for pressure O-RING BEARING 
| Вер!асе. Check foi 
22.1 x 1.9 mm O-RING -”<> брае? paige De 
Replace. SABRE VÝ. CIRCLIP 
play. PULLEY NUT 
65 Nem 
(6.5 kg-m, 47 lb-ft) 
FLANGE BOLT CONTROL VALVE CAP 


11 Nem (1.1 kg-m, 8 Ib-ft) 
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Assembly 


Coat the lip of the new oil seal with steering grease 
(Honda P/N 08733— BO70E). 


Install the new oil seal in the pump housing by 
hand. 


Install the pump seal spacer, then install! the drive 
shaft in the pump housing using the special tools. 


4. Install the circlip with its tapered side facing out. 


CIRCLIP 


DRIVER ATTACHMENT 
07947 —6340500 


ATTACHMENT, 37 x 40 mm 
07746 —0010200 


5. Coat the side plate grooves with power steering 
fluid, then position the 16.8 x 1.9 mm and 54 x 1.9 
mm O-rings on the side plate. 


16.8 x 1.9 mm 
O-RING 


SIDE PLATE 


GROOVES 


. Install the preload spring in the pump housing. 


. Set the 4.5 x 49.8 mm roller in the 4.5 mm hole in 
the pump housing. 


. Set the side plate over the roller and install it on the 
pump housing. 


. Set the 5 x 26.8 mm roller in the 5 mm hole in the 
side plate. 


5 x 26.8 mm 
ROLLER 


SIDE PLATE 


4.5 x 49.8 mm 


7 
bera а ROLLER 


PUMP HOUSING 


5 mm HOLE 


PRELOAD 


4.5 mm HOLE 


10. Assemble the pump rotor to the drive shaft with 
the “О” mark on the rotor facing upward. 


11. Set the 10 vanes in each groove in the rotor. 


NOTE: Be sure that the round end of the vanes is 
in contact with the sliding surface of the cam ring. 


“O” MARK PUMP ROTOR VANE 


Round end 
"A 
f Q 


8 ORIVE SHAFT 
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Steering Pump 
Assembly (cont'd) 


12. Set the pump cam ring over the two rollers with the 
"i" mark on the cam ring upward. 


. Apply clean power steering fluid to the vanes and 
pump cam ring. 


PUMP CAM RING 


14. Install the 68.5 x 1.9 mm O-ring on the pump 
cover. 


15. Align the roller set holes in the pump cover with the 
rollers. 


. Align the projection on the pump housing and the 
projection on the pump cover, then tighten the four 
bolts. 


FLANGE BOLT 
20 Nem 
(2.0 д-т, 14 Ib-ft) 


PUMP COVER 


ROLLERS 


17. Set the 13 x 1.9 mm O-ring on the inlet joint, and 
install the inlet joint on the pump housing. 


INLET JOINT 


FLANGE BOLT 
11 Nem 
(1.1 kg-m, 8 Ib-ft) 


18. Install the flow control valve (see page 17-98). 


19. Install the pulley (see page 17-96) and check that 
the pump turns smoothly by turning the pulley. 


Steering Gearbox = 


Index 


CAUTION: Before disassembling the gearbox, wash it off with solvent and a brush. 


LEFT MOUNTING 
BRACKET 


39 Nem 
(3.9 kg-m, 28 lb-ft) 


MOUNTING 
HARNESS CLAMP BUSH 

{4ws) \ 

GEARBOX ASSEMBLY e 7 


Overhaul, page 17-118 $ VALVE BODY UNIT 


Overhaul, page 17-106 


LOCK WASHER 
Replace. 


GEARBOX SHIELD 


MOUNTING 

CUSHION 

(3.9 kg-m, 28 Ib-ft) 44 Nem (1.0 kg-m, 7 Ib-ft) 
RIGHT MOUNTING (4.4 kg-m, 32 Ib-ft) 


BRACKET RACK END 
AIR HOSE BOOT BAND 65 N-m (6.5 kg-m, 47 Ib-ft) 
CLAMP Replace. 
TIE-ROD 
LOCKNUT BOOT: 


39 Nem 


45 N-m << 
(4.5 kg-m, 33 Ib-ft) MS) 
TIE-ROD END қ S Т 5 
BOOT e 


Replace, page 17-145 


TUBE CLAMP 
TRANSFER HOSE 


Z СЕЗЕ НОЅЕ 
---5о-во Nem 9 m CLAMP 
(5.0— 6.0 kg-m, 
36—43 Ib-ft) AIR HOSE BAND RUBBER 
AIR HOSE BAND 
COTTER-PIN 
Replace. 
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Steering Gearbox 
Valve Body Unit 


Removal 
1. Orain the power steering fluid (see page 17-77). 


2. Remove the gearbox shield. 


GEARBOX SHIELD 


3. Using solvent and a brush, wash апу oil and dirt off 
the valve body unit, its lines, and that end of the 
gearbox. Blow dry them with compressed air. 


Using flare nut wrenches, disconnect the four lines 
from the valve body unit. 


A: To oil cooler: 17 mm wrench 

B: To power steering speed sensor: 12 mm wrench 
C: To reservoir: 12 mm wrench 

D: From pump: 14 mm wrench 


Remove the two 8 mm flange bolts and remove the 
valve body unit from the gearbox. 


Remove the O-rings and port orifices from the 
gearbox. 


9.8 x 1.9 mm 


O-RING 
GEARBOX Replace. 


PORT 
ORIFICE 


45.5 x 2 mm 
O-RING 
Replace. 


8 mm FLANGE BOLT 


VALVE BODY 
UNIT 


Valve Body Unit 


4. Check the pressure control valve: 


Disassembly 


1. Remove the three 6 mm flange bolts, then remove € Inspect its surface for scoring or scratches. 
the valve body cap from the valve body. 
@ Slip it back into the valve body, and make sure it 
2. Remove the cap seal from the valve body cap. slides smoothly without drag and without side 
play. 


VALVE BODY 


PRESSURE CONTROL VALVE 
Check for scoring or 
scratches, and rough 
operation. 


6 mm FLANGE BOLT 


D 
VALVEBODY CAP SEAL 


Replace. 


NOTE: if the valve body is damaged, replace the 
vaive body unit {valve body, pressure control valve, 
gain control valve, 4-way valve) as an assembly. 


3. Remove the pressure control valve and valve spring 5. Remove the gain control valve and valve spring 
from the valve body. from the valve body. 


PRESSURE CONTROL VALVE BODY GAIN CONTROL VALVE BODY 
VALVE VALVE 


VALVE SPRING 
VALVE SPRING 


(cont'd 


Steering Gearbox 
Valve Body Unit (cont’d) 


6. Check the gain control valve: 
€ Inspect its surface for scoring or scratches. 


€ Slip it back into the valve body and make sure it 
slides smoothly without drag and without side 


play. 


GAIN CONTROL VALVE 
Check for scoring, 
scratches, or rough 
operation. 


NOTE: If the valve body is damaged, replace the 
valve body unit (valve body, pressure control valve, 
gain contro! valve, 4-way valve) as an assembly. 


7. Separate the valve body and port housing. 


8. Remove the port seal and dowel pins from the port 
housing. 


PORT SEAL PORT HOUSING 


Replace. 
VALVE BODY 


DOWEL PIN 
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9. Remove the rollers from the 4-way valve by 
pushing the valve out one side of the valve body, 
and then the other. 


NOTE: When removing the rollers, hold the 
plungers with your fingers to keep them from pop- 


ping out. 
4-WAY 11 mm O-RING 
VALVE Replace. 
RETURN 
SPRINGS 


ROLLER 


ALVE BODY 
ROLLER PLUNGERS 


10. Remove the plungers, return springs and 4-way 
valve from the valve body. 


11. Remove the 11 mm O-ring from the 4-way valve. 
12. Check the plungers. 
€ Inspect their surface for scoring or scratches. 


€ Slip each plunger into the valve body, and make 
sure it slides smoothly, without drag or side 
play. 
If any plunger is damaged, replace it. 


BODY 
VALVE BO PLUNGERS 


Check for scoring or 
scratches, and rough 
sliding. 


PLUNGERS 

Check for scoring or 
scratches, and rough 
sliding. 


13. Check the 4-way valve. 
@ Inspect its surface for scoring or scratches. 


Ф Slip it into the valve body, and make sure it 
slides smoothly, without drag or side play. 


4-WAY VALVE 
Check for scoring, AANS 
scratches, or rough 4 5 DP 
operation. ( 
/ a ae 
(а s \ Yz 
) 


du 


NOTE: If the valve body is damaged, replace the 
valve body unit (valve body, pressure control valve, 
gain control valve, 4-way valve) as an assembly. 


14. Using a 3 mm (1/64"') drill bit, remove the sensor 
orifice and 3.4 m O-ring. 


3.4 mm O-RING 
Replace. 


г 
gh 


Port housing 
side. 


SENSOR 
ORIFICE 


PORT HOUSING 
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Steering Gearbox 
Valve Body Unit >->------>--»-----:Б--- = 


Assembly 


Nlustrated Index 
1. Throughly clean the disassembled parts shown below. 


2. Coat the plungers, pressure control valve, gain control valve and 4-way valve surfaces with power steering fluid. 
3. Reassemble the parts in the reverse order of disassembly. 


CAUTION: 

© Replace the O-rings and seals with new ones. 

€ Do not dip the O-rings and seals in solvent. 

€ Apply the power steering fluid in the seal grooves to keep the seals in place. 
е -H : STEERING GREASE (Part Number 08733--В070Е) 


San 


45.5 х2 тт 
O-RING 
PORT HOUSING Replace. 


11 mm O-RING 
Replace. 
DOWEL PIN 
PRESSURE 8 
CONTROL 
VALVE 


VALVE SPRINGS 


VALVE BODY 
PLUNGERS 
PORT SEAL 
6 mm FLANGE BOLT Replace. 
9 N-m (0.9 kg-m, 7 Ib-ft) 
oy 4-WAY VALVE 
op GAIN CONTROL 
VALVE 
RS 
Cs RETURN SENSOR ORIFICE 
SPRINGS 
3.4 mm O-RING 
©) ROLLER Replace. 
CAP SEAL 
VALVE BODY CAP Replace. 


NOTE: If the valve body is damaged, replace the valve body unit (vaive body, pressure control valve, gain control 
valve, 4-way valve) as an assembly. 
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4. Coat the surface of the 4-way valve with power 
steering fluid, and install into the valve body. 


5. Coat the surface of the plungers with power steer- 
ing fluid, and install the plungers, return springs 
and rollers on the vaive body. 


nm 


4-WAY VALVE 11 mm O-RING 
RETURN SPRINGS 
ROLLER 
PLUNGERS VALVE BODY 


ROLLER Е 


6. Coat the port seal with power steering fluid, and in- 
stall it the groove of the port housing. Then install 
the valve body and port housing. 


ру 


—- PORT HOUSING 
PORT SEAL 


VALVE BODY 


DOWEL PINS 


rol 


7. Coat the pressure control valve and gain control 
valve with power steering fluid, and install them in- 
to the valve body. 


8. install the valve springs. 


E VALVE BODY 


GAIN CONTROL VALVE 


VALVE SPRINGS PRESSURE CONTROL VALVE 


9. Coat the cap seal with power steering fluid, and in- 
stall it in the groove of the valve body cap. 


10. Install the valve body cap on the valve body with 
6 mm flange bolts. 


CAUTION: Make sure the mating surface of the 
valve body and cap are flush at the upper side. 


VALVE BODY 


6 mm FLANGE BOLT 
9 Nem (0.9 kg-m, 7 Ib-ft) 


VALVE BODY CAP 


{сот а 
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Steering Gearbox 
Valve Body Unit (cont'd) 


11. Make sure the 4-way valve moves smoothly, and Installation 
returns to neutral position. 
1. Coat the 9.8 x 1.9 mm O-rings with power steering 
fluid, and install them together with the orifices. 


2. Install the valve body unit on the gear housing with 
the two 8 mm bolts. 


CAUTION: 

€ When installing, be careful not to hit the pinion 
holder pin. 

@ Make sure the O-rings are in place and not 
pinched. 


PINION HOLDER PIN 


BODY UNIT 
22 Nem (2.2 kg-m, 16 lb-ft} 


3. Connect the four lines to the valve body unit, using 
flare nut wrenches. 


A: To oil cooler: 17 mm wrench 

29 N-m (2.9 kg-m, 21 lb-ft) 
B: To power steering speed sensor: 

12 mm wrench 

13 №т (1.3 kg-m, 9 lb-ft) 


C: To reservoir: 12 mm wrench 
13N-m (1.3 kg-m, 9 lb-ft) 
D: From pump: 14 mm wrench 


38 N-m (3.8 kg-m, 28 Ib-ft) 
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Fill the reservoir with power steering fluid and bleed 
air from the system by turning the steering wheel 
from lock to lock several times with the engine 
warm (see page 17-77). 


Make sure there are no fluid leaks, then install the 
gearbox shield. 


Recheck the fluid level in the reservoir. 


GEARBOX SHIELD 10 N-m 
(1.0 kg-m, 7 tb-ft) 
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Steering Gearbox 
Gearbox Removal 


NOTE: Before removing the steering gearbox, align the 
front wheels straight ahead. 


1. Drain the power steering fluid as described on page 
17-77. 


2. Raise the front of car and support on safety stands 
in the proper locations (see section 1). 


3. Remove the front wheels. 


4. Remove the cotter pin from the castel nut and 
remove the nut. 


5. Install a 12 mm hex nut on the ball joint. Be sure 
that the 12 mm hex nut is flush with the ball joint 
pin end, or the threaded section of the ball joint pin 
might be damaged by the ball joint remover. 


NOTE: Remove the ball joint using the Ball Joint 
Remover. Refer to page 18-13 for how to use the 


ball joint remover. 


6. Separate the tie-rod ball joint and knuckle using the 
special tool. 


CAUTION: Avoid damaging the ball joint boot. 


12 mm HEX NUT 


BALL JOINT REMOVER, 


7. Remove the self-locking nuts that connect the ex- 
haust pipe A to the three way catalytic converter, 
and the exhaust pipe A to the exhaust manifold. 


8. Disconnect the heated oxygen sensor connector 
(H23A1 and H22A1 engine) and remove the ex- 
haust pipe A. 


CAUTION: Replace the exhaust gasket and self- 
locking nuts when you reinstall the pipe. 


HEATED OXYGEN 
SENSOR CONNECTOR 


SELF-LOCKING NUT 
Replace. 


SELF-LOCKING NUT 


Replace. EXHAUST PIPE A 


9. Automatic transmission only. 


€ Remove the shift cable holder and disconnect 
the shift cable from the shift control shaft. 


SHIFT CONTROL SHAFT 


SHIFT CABLE 


LOCK WASHER 
Replace. 
SHIFT CABLE HOLDER 
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10. Remove the center beam. 


NOTE: Replace the self-locking bolts if you can 
easily thread them in. 


CENTER BEAM 


11. Remove the gearbox shield. 


GEARBOX SHIELD 


12. Using solvent and a brush, wash any oil and dirt off 
the valve body unit, its lines, and the end of the 
gearbox. Blow dry them with compressed air. 


CAUTION: After disconnecting the hoses and 
pipes, plug or seal the hoses and pipes with a piece 
of tape or equivalent to prevent foreign material 
from entering the valve body unit. 


13. Using flare nut wrenches, disconnect the four lines 
from the valve body unit. 


A: To oil cooler: 17 mm wrench 
B: To power steering speed sensor: 12 mm wrench 
C: To reservoir: 12 mm wrench 
D: From pump: 14 mm wrench 


4ws: 
14. Cut the wire tie from the cover, then remove the 
cover from the front sub steering angle sensor. 


CAUTION: Use care when cutting the wire tie so 
as not to cut into the wire harness, 


15. Remove the sensor wire harness from the clamp 
and disconnect the connector. 


CLAMP 
CONNECTOR 


WIRE TIE 
Replace. FRONT SUB STEERING 
ANGLE SENSOR (cont'di 
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Steering Gearbox 
Gearbox Removal (cont'd) 


16. Lock the steering shaft with ignition key to keep 
the steering shaft position. 


17. Remove the steering joint bolt, and move the joint 


toward the column. 
STEERING JOINT 


STEERING JOINT BOLT 


TOOTHED LOCK WASHER 


18. Remove the left mounting bracket first, then 
remove the right mounting brackets. 


т MOUNTING 
CKET 
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. Remove the left-tie rod end, then slide the rack all 
the way to the right. 


. Pull the steering gearbox assembly all the way 
down to clear the pinion shaft from the bulkhead. 


. Move the steering gearbox assembly to the right so 
the left rack end clears the rear beam. 


. Hold the steering gearbox assembly and slide the 
rack all the way to the left. Place the left rack end 


below the rear beam. 


. Move the steering gearbox assembly to the left and 
tilt the left side down to remove it from the car. 


STEERING GEARBOX ASSEMBLY 


CAUTION: Be careful not to bend or damage the 
four power steering lines when removing the gear- 
box assembly. 


Illustrated Index 


Ф Thoroughly clean all disassembled parts. 

Ф Always replace O-rings and seals. 

€ Replace parts with damaged sliding surfaces. 

Ф Do not dip seals and O-rings in solvent; coat O-rings with power steering fluid or steering grease, make sure they stay 
in position during reassembly, and use the appropriate special tools to install them where necessary. 

e E — : STEERING GREASE (P/N 08733— BO7OE) 


6 mm FLANGE BOLT 
11 Nem (1.1 kg-m, 8 lb-ft) 


RACK GUIDE SCREW 
(4WS) DUST COVER 


O-RING 4 STEERING PINION SEAL 
2) Repl М 
LOCK NUT Replace. ee н 


FRONT SUB STEERING 
ANGLE SENSOR 


(4ws) 
Adjustment 
page 17-132 46 x 1.5 mm ge SEAR HOUSING CAP 
RACK GUIDE SCREW O-RING 
(2WS) Replace, SED SNAP 
S RING 
SEAL RETAINER 
BALL 
BUSHING STOPPER CYLINDER CAP BEARING 


RING 


Sm (ші RING 


RACK BUSING B 


Inspect for damage to fy Q Q 
inner surface. 


GEAR 
HOUSING 


-«— PINION HOLDER 


RETAINING 
© WASHER 7----- PINION HOLDER 
O-RINGS PIN 
ай Ree 3042.9 mm "Бә 
CYLINDER END 
SEAL O-RING Replace. 
Replace. Replace. PORT ORIFICES 
PISTON SEAL „фын p 
RING PINION 
Replace. 
35.5 x 2.4 mm BALL BEARING 
Rede еге SANP RING 
Replace. 
PISTON STEERING RACK 
Inspect surface for damage. 
ess (part of rack) SNAP RING 


RACK BUSHING A 
CYLINDER Inspect for damage to CYLINDER 
END SEAL inner surface. SPRING 


CYLINDER 
Inspect inner wall 
N CYLINDER for damage. 
X = HOUSING 
O-RING 
Replace ) 


CYLINDER BOLT 
22 М-т 
(2.2 kg-m, 16 Ib-ft) 


Steering Gearbox 
Overhaul 


1. Remove the two 8 mm flange bolts and remove the 
valve body unit from the gearbox. 


2. Remove the O-rings and port orifices from the 
gearbox. 


8 mm FLANGE BOLT 


45.5x 2mm 


UNIT ET (С O-RING 
ІК Replace. 
00) 


РОВТ 


9.8 х 1.9 тт 
O-RINGS 
Replace. 


3. Loosen the locknut and remove the rack guide 
screw. 


4, Remove the spring and rack guide from the gear 
housing. 


SPRING 


O-RING 
Replace. 


RACK GUIDE 


RACK GUIDE 
SCREW 


LOCKNUT 


4WS: 
5. Loosen the locknut and remove the rack guide 
screw/front sub steering angle sensor assembly. 


6. Remove the spring and rack guide from the gear 
housing. 


SPRING 


LOCKNUT 


RACK GUIDE 


O-RING 
Replace. 


RACK GUIDE SCREW/ 
FRONT SUB STEERING ANGLE SENSOR 


7. Remove the rack guide screw, O-ring and locknut 
from the front sub steering angle sensor. 


RACK GUIDE SCREW 


O-RING 
Replace. 


FRONT SUB STEERING 
ANGLE SENSOR 


LOCKNUT 
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8. Carefully clamp the gearbox in a vise with soft 
jaws. 


9. Remove the tie-rod end. 


TIE-ROD LOCKNUT 


TIE-ROD END 


10. Remove the boot bands and tube clamps. Pull the 
dust seals away from the ends of the gearbox. 


BOOT BAND 
Replace. 


w 


DUST SEAL 


TUBE CLAMP 


11. Hold the steering rack with a wrench and unscrew 
the rack end with a wrench. 


RACK END 


LOCK WASHER 
Replace. 


12. Remove the dust cover. 


13. Remove the gear housing cap from the gear hous- 
ing by removing the four 6 mm flange bolts. 


14. Remove the steering pinion seal from the gear 


housing cap. 
6 mm 
FLANGE BOLT DUST COVER 
A STEERING PINION SEAL 
4 Replace. 


GEAR HOUSING CAP 


46 x 1.5 mm 
O-RING 
Replace. 


(cont'd) 
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Steering Gearbox 
Overhaul (cont'd) 


15. Push the right end of the rack back into the cylinder @ Remove the ball bearing using a commercially 
housing so the smooth surface that rides against available bearing puller. 
the seal won't be damaged. 


BEARING PULLER 
Commercially available. 


CIRCLIP 


€ install the ball bearing on the pinion using a 
press and the special tools. 


16. Check the ball bearing of the pinion for play; if it is 
good, go on step 17. 
If the bearing is noisy or has excessive play, replace 
the bearing. Press 
€ Remove the snap ring. i 


PINION 


BALL BEARING 


BALL BEARING 


ATTACHMENT 42 x 47 mm 


SNAP RING 07746 —0010300 
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* Install the snap ring on the pinion. 


PINION 


SNAP RING 


17. Remove the four cylinder bolts from the end of the 
cylinder housing, then slide the housing off the 
rack. 


18. Remove the O-ring, back-up ring, steering rack 
bushing A and cylinder spring. 


CYLINDER 
HOUSING 


CYLINDER 
a BOLTS 


BACK-UP 
RING 


59 x 2.4 mm 
O-RING 
Replace. 


Ъз a RACK BUSHING A 
CYLINDER SPRING 


19. Remove the cylinder end seai from the cylinder 
housing. 


NOTE: Use your fingers or a wooden stick to avoid 
damaging the housing. 


CYLINDER END SEAL 


CYLINDER END SEAL CYLINDER 
HOUSING 


20. Remove the cylinder, seal retainer, cylinder cap and 
steering rack from the gear housing. 


STEERING RACK 


М” 


SEAL 
RETAINER 


CYLINDER CAP 
WA, 


ү: 


CYLINDER 


(cont'd) 
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Steering Gearbox 
Overhaul (cont'd) 


21. Remove the retainer washer from the gear housing. 


RETAINER WASHER 


GEAR HOUSING 


22. Check the pinion holder for free movement, ex- 
cessive play and rough movement; if it is good go 
on step 23. 
If it is damaged, or if dirt has gone past the seal into 
the grease, replace the bearing. 
€ Remove the circlip from the pinion holder. 


CIRCLIP PINION HOLDER 
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€ Remove the pinion holder from the gear housing. 


€ Check the needle roller bearings in the pinion 
holder and gear housing for damage; if OK, pack 
the needle roller bearing with grease. If the bear- 
ings are damaged, replace them as a set. 


PINION HOLDER 
NEEDLE 


ROLLER 
BEARINGS 


GEAR HOUSING 


€ Check the ball bearing for damage; if it is good, 
go on step 23. 


€ Remove the pinion ball bearing from the gear 
housing. 


BALL BEARING 


% Drive the new ball bearing into the gear housing 
using the special tools. 


DRIVER 
07749—0010000 


ATTACHMENT, 42 x 47 mm 
07746—0010300 


9 Install the pinion holder in the gear housing. 


PINION HOLDER 


NEEDLE ROLLER 
BEARINGS 


GEAR HOUSING 


€ Reinstall the circlip with its tapered side facing 
out. 


NOTE: Circlip ends must be aligned with the flat 
area. 


CIRCLIP 


FLAT AREA 


23. Remove the cylinder cap and seal retainer from the 
steering rack. 


CYLINDER CAP/ 
SEAL RETAINER 


STEERING RACK 


fcont'd: 
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Steering Gearbox 


Overhaul (cont'd) ———————— ———— — ——— ——— Р 


24. Remove the O-ring and snap ring from the seal re- 
tainer, then remove the cylinder cap from the seal 
retainer. 


25. Remove the O-rings from the cylinder cap. 


29.7 x 1.9 mm 
43.3 x 1.5 mm ONG 
O-RINGS episco; 
Replace. 


SEAL RETAINER 


SNAP RING 


CYLINDER CAP 


26. Remove the bushing stopper ring from the seal 
retainer. 


27. Remove the cylinder end seal and rack bushing B. 


BUSHING STOPPER 
RING 


SEAL RETAINER 


RACK BUSHING В 


CYLINDER END 
SEAL 
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28. Carefully pry the piston seal ring and O-ring off the 
piston. 


35.5 x 2.4 mm 
O-RING 
Replace. 


RISTON 
PISTON 
SEAL RING 
Replace. 


NOTE: Before reassembling any parts, inspect 
them as described on page 17-117 and make sure 
they are clean. Replace worn or damaged parts. 


29. Install a new O-ring on the piston with its narrow 
edge facing out. 


35.5 x 2.4 mm 
O-RING 


PISTON 


30. Coat the piston seal ring guide with power steering 
fluid, then slide it onto the rack, big end first. 


31. Position the new piston seal ring on the special 
tool, slide it down onto the big end of the tool, then 
pull it off into the piston groove on top of the O- 
ring. 


STEERING RACK 


PISTON SEAL RING 
GUIDE 
07LAG—SM4010A 


PISTON SEAL RING 


32. Coat the piston seal ring and inside of the special 
tool with power steering fluid. 


33. Carefully slide the tool onto the rack and over the 
piston seal ring, then rotate the tool as you move it 
up and down to seat the piston seal ring. 


PISTON SEAL RING RACK 
SIZING TOOL 
07LAG — SM4020A 


PISTION SEAL RING 


34. Coat new O-rings with power steering fluid and in- 
stall them on the cylinder cap. 


B 43.3 x 1.5 mm O-RINGS 


CYLINDER CAP 


(cont’d) 
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Steering Gearbox 
Overhaul (cont'd) 


35. Slide the cylinder cap onto the seal retainer. 


36. Install the snap ring on the seal retainer and coat 
new O-ring with power steering fluid and install it 
on the seal retainer. 


29.7 x 1.9 mm 
SNAP RING O-RING 


CYLINDER CAP 


SEAL RETAINER 


37. Grease the sliding surface of the rack bushing B, 
and install the bushing on the steering rack. 


RACK BUSHING B 


STEERING RACK 
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38. Grease the sliding surfaces of the new cylinder end 
seal and the special tool, then place the seal on the 
special tool with its grooved side facing opposite 
the slider. 


В 


CYLINDER END SEAL 

Install end sea! with its grooved 
side facing opposite 

seal slider. 


BACK-UP RING 

Make sure the back-up 
ring is seated in the 
cylinder end seal. 


> Sum 


CYLINDER END 
SEAL SLIDER 
07LAG—SM4030A 


39. Install the speciai tool and cylinder end seal. 


SH 


STEERING RACK 


CYLINDER END SEAL 
SLIDER 
07LAG—SM4030A 


40. Separate the cytinder end seal from the special 
tool, then remove the special tool from the rack. 


CYLINDER END 
SEAL SLIDER 
O7LAG—SM4030A 


CYLINDER END SEAL 


STEERING RACK 


RACK BUSHING B 


41. Fit the seal retainer on the steering rack. 


SEAL RETAINER 


RACK BUSHING B 


CYLINDER END SEAL 


42. Push the rack bushing B toward the seal retainer by 
hand until the cylinder end seal is seated in the re- 
tainer. Fit the bushing stopper ring in the groove of 
the seal retainer securely. Then grease the steering 
rack. 


BUSHING STOPPER RING 


SEAL RETAINER 


CYLINDER 
END SEAL 
RACK BUSHING B 


43. Install the retainer washer on the gear housing. 


GEAR HOUSING 


RETAINER WASHER 


(cont'd) 
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Steering Gearbox 


Overhaul (cont'd) — ч —— 


44. Place the gear housing on the work bench and in- 
sert the seal retainer and steering rack into the gear 
housing. 


45. Coat the inside surface of the cylinder with power 


steering fluid, slide it over the rack and into the gear 
housing; press it into the housing untill it seats. 


CYLINDER 52 


STEERING RACK 


SEAL RETAINER 


46. Install the cylinder spring over the rack, then coat 
the rack bushing A with grease and install it on the 
spring. 


47. Wrap the end of the steering rack with vinyl tape. 
Coat the tape with grease. 


RACK BUSHING М >, 


CYLINDER SPRING 


STEERING RACK EX 
Vinyl tape 


"Su 
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48. Coat the inside surface of the cylinder with power 
steering fluid and install the cylinder end seal with 
its grooved side facing out. 


GROOVES 


CYLINDER 
HOUSING 


CYLINDER END SEAL 


CYLINDER 
END SEAL 


49. Coat the new O-ring with grease, then instali the O- 
ring and back-up ring into the gear housing. 


50. Carefully position the cylinder on the gear housing 
and loosely install with four cylinder bolts. 


CAUTION: Be carful not to damage the end seal in 
the cylinder housing. 


CYLINDER HOUSING 


CYLINDER BOLTS 


GEAR HOUSING 


51. Remove the vinyl tape from the steering rack. . Grease the sealing lip of the steering pinion seal, 
and install it on the gear housing cap. 
52. Tighten the four cylinder bolts. 
. Wrap the spline area of the steering pinion with 

NOTE: Before tightening the bolts, make sure the vinyl tape and grease the surface of the tape. 
mating surfaces of the cylinder and gear housing fit 
properly by pushing them together; hold them . Grease the new O-ring and install it in the gear 
together while tightening the bolts. housing. 


. Slide the gear housing cap over the steering pinion, 
being careful not to damage sealing lip or dislodge 
the spring of the steering pinion seal. 


59. Remove the vinyl tape. 


6 mm DUST COVER 


FLANGE BOLT 
CYLINDER HOUSING 11 Nem (1.1 kg-m, 8 Ib-ft) 


CYLINDER BOLT 
22 Nem 
(2.2 kg-m, 16 lb-ft) 


Make sure the O-ring 
is in place and not 
pinched. 


GEAR HOUSING 


53. Insert the steering rack into the cylinder housing, 


being careful not to damage the steering rack 
sliding surface. 


. Install the pinion in the pinion holder. 
Install the circlip securely in the pinion holder 
groove. 


NOTE: Install the circlip with its tapered side fac- 
ing out. 


CIRCLIP 
PINION 


PINION HOLDER 


STEERING PINION SEAL 


GEAR HOUSING CAP 


Viny! tape 46 x 1.5 mm O-RING 


. Screw each rack end into the steering rack while 


holding the lock washer so its tabs are іп the slots 
in the steering rack. 


. Hold the steering rack with a wrench and tighten 


the rack end to 65 N-m (6.5 kg-m, 47 Ib-ft). 


RACK END 


STEERING RACK 


(cont'd: 


Steering Gearbox 
Overhaul (cont'd) 


62. After tightening the rack end, stake the four sec- 
tions of lock washer with a drift. 


COMMERCIALLY AVAILABLE DRIFT 
(Roll Pin Drift, Snap-On No. PPR8) 


NOTE: This drift has a flat, 
to prevent puncturing 
the metal washer. 


STEERING RACK 
ASSEMBLY 


1.0—1.3 mm 

(0.04—0.05 in) 
Check the lock washer 
diameter after staking. 


Do not smash 
the corner of 
the lock washer. 
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63. Apply grease to the circumference of the rack end. 


64. Coat the tie-rod groove and inside of the boot with 
silicone grease. 


SILICONE GREASE 
Coat the sliding 

surface of the rack 
end. 


Sam 


RACK END 


TIE-ROD GROOVE 


65. Install the boots on the rack end with the tube 
clamps. 


NOTE: Check that the boot joint piece (i.e. air hose 
joint) is not clogged with grease. 


66. Install the right and left tie-rod ends. 


TIE-ROD LOCKNUT 
Final torque: 45 Nem (4.5 kg-m, 33 lb-ft) 


TIE-ROD END 


67. Grease a new O-ring and install it in the groove in 
the rack guide screw. 


68. Coat the rack guide sliding surface with grease.. 


69. Install the rack guide, spring and rack guide screw 
on the gear housing. 


GEAR HOUSING 


LOCKNUT 
u— 


70. Adjust the rack guide at the center of the rack 
stroke. 


71. Tighten the rack guide screw until it compresses 
the spring and seats against the rack guide, then 
loosen it. 


72. Retighten it to 4 Nem (0.4 kg-m, 2.9 Ib-ft), back it 
off about 20 * 5 then install the locknut on the rack 
guide screw. 


73. Tighten the locknut with the special tool to about 
25 N-m (2.5 kg-m, 18 Ib-ft) while holding the rack 


guide screw. 
LOCKNUT WRENCH, 43 mm RACK GUIDE SCREW 
07MAA —SL0020A Hold. 


4WS: 
74. Install the locknut on the front sub steering angle 
sensor. 


75. Grease a new O-ring and install it in the groove in 


the front sub steering angle sensor. Install the rack 
guide screw. 


RACK GUIDE SCREW 
Loosely install. 


O-RING 


FRONT SUB STEERING 
ANGLE SENSOR 


LOCKNUT 
Loosely install. 


(cont'd 
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Steering Gearbox 
Overhaul (cont'd) 


76. Coat the rack guide sliding surface with grease. 
77. Install the rack guide, spring, O-ring and the rack 
guide screw/front sub steering angle sensor on the 


gear housing. Then adjust the rack guide at the 
center of the rack stroke. 


GEAR HOUSING 


SPRING S 
/ 5 

„шн A 

LOCKNUT \ 


RACK GUIDE 


O-RING 


Som 


RACK GUIDE SCREW/ 
FRONT SUB STEERING ANGLE 
SENSOR 


78. Tighten the rack guide screw until it compresses 
the spring and seats against the rack guide, then 
loosen it. 


79. Retighten it to 4 М-т (0.4 kg-m, 3 lb-ft), back it off 
about 20 * $' and install the locknut on the rack 
guide screw with the special tool. 


80. Tighten the locknut to with the special tool about 
25 Nem (2.5 kg-m, 18 lb-ft) while holding the guide 
screw. 


LOCKNUT WRENCH, 43 mm 
07МАА--51.0020А 


Ц 
RACK GUIDE SCREW 


81. Coat the 9.8 x 1.9 mm O-rings with power steering 
fluid, and install them together with the orifices. 


82. Coat the 45.5 x 2 mm O-ring and pinion holder pin 
with grease, then install it in the valve body unit. 


83. Install the valve body unit on the gear housing with 
the two 8 mm bolts. 


CAUTION: 

@ When installing, be careful not to hit the pinion 
holder pin. 

@ Make sure the O-rings are in place and not 
pinched. 


8 mm BOLT 
22 М-т 
(2.2 kg-m, 16 lb-ft} 


ОЙТ H 
RIFI 
ORIFICES 45.5 x 2 mm 
O-RING 


9.8 x 1.9 mm Bag 
O-RINGS aad 


NOTE: Install the boot band with the rack in the 
straight ahead position (i.e. right and left tie-rods are 
equal in length). 


84. Install the boot band so that the locking tabs of the 
band (stake points) are in the range shown below. 
(Locking tabs should face up and slightly forward.) 


85. Install new boot bands on the boot and bend both 
sets of locking tabs. 


86. Lightly tap on the doubled-over portions to reduce 
their height. 


CAUTION: 
€ Stake the band locking tabs firmly. 
@ When staking, be careful not to damage the 


boot. 
AIR HOSE CLIP 
(Viewed from the right side) 
Clamp 
AIR HOSE 
CLIP 
AIR HOSE 


NOTE: Connect with the 
protector side toward 
the gearbox. 


87. Install the air hose clip as shown. 


88. Install the band cushion and air hose band; position 
the band as shown then tighten it. Install the air 
hose. 


89. After assembling, slide the rack right and left to be 
certain that the boots are not deformed or twisted. 


NOTE: After installation, perform the electrical 
check on the 4WS system (see page 17-146). 


LOCKING TABS 


AIR HOSE BAND 
(Viewed from the right side) 


6 mm 45 + 59 Clamp 


(0.2in N 
4 
73 


wi Front 


range. 


Band winding 
direction. 


OFFSET SHAFT 
CENTER LINE 


LEFT BOOT BAND 
(Viewed from the left side) 


BAND CUSHION дің HOSE BAND 


LOCKING TABS 
The locking tabs (stake 
points) should be in this 


OFFSET SHAFT 
| yd CENTER LINE 


Band winding 
direction 


RIGHT BOOT BAND 
(Viewed from the right side) 
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Steering Gearbox 


Installation 


Slide the rack all the way to the right. 


2. Pass the right side of the steering gearbox 
assembly above and through the right side of the 
rear beam. 


3. Hold the steering gearbox assembly and slide the 
rack all the way to the right. 


4. Raise the left side of the steering gearbox assembly 
above and through the left side of the rear beam. 


Loosely install the left and right mounting brackets 
with the six mounting bolts. 


Tighten the mounting bolts on the left mounting 
bracket first, then tighten the mounting bolts on 
the right mounting brackets. 


Pee, а 


N, LEFT MOUNTING 


39 N-m 


NOTE: The arrow on the 


bracket points toward 
the front. 


RIGHT MOUNTING || 
BRACKET 2 


39 Nem 
(3.9 kg-m, 28 lb-ft} 


AIR HOSE 
CLAMP 
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7. Position the steering rack center of its strokes. 


8. Make sure that the cable reel of the driver's airbag 
system is centered as follows: 


€ Turn the steering wheel left approx. 150 
degrees, to check the cable reel position with 
indicator. 

€ if the cable reel is centered, the yellow gear 
tooth lines up with the alignment mark on the 
cover. 

Ф Return the steering wheel right approx. 150 
degrees to position the steering wheel to the 
straight ahead position. 


YELLOW 
GEAR TOOTH 


9. Slip the lower of the steering joint onto the pinion 
shaft (line up the bolt hole with the groove around 
the shaft) and loosely install the steering joint boit. 


ALIGNMENT MARK 


NOTE: 

€ Connect the steering shaft and pinion when the 
cable reel and steering rack are centered. 

€ Be sure that the steering joint bolt is securely in 
the groove in the pinion shaft. 


STEERING JOINT BOLT 


BOLT HOLE 22 Nem (2.2 kg-m, 16 Ib-ft) 


STEERING JOINT 


10. Connect the four lines to the valve body unit, using 
flare nut wrenches. 


17 mm wrench 

29 М-т (2.9 kg-m, 21 Ib-ft) 
B: To power steering speed sensor: 

12 mm wrench 

13 N-m (1.3 kg-m, 9 lb-ft} 
12 mm wrench 

13 N-m (1.3 kg-m, 9 Ib-ft) 
14 mm wrench 

38 N-m (3.8 kg-m, 28 Ib-ft) 


A: To oil cooler: 


C: To reservoir: 


D: From pump: 


11. Reconnect the connector and secure the sensor 
wire harness with the clamp and install the cover. 


NOTE: 

€ .Be sure the sensor wire harness does not in- 
terfere with the stabilizer or other moving parts. 

€ Be certain that the sensor wire harness is not 
twisted before connecting it. 


12. Set the cover on the front sub steering angle sen- 
sor. Secure the sensor wire harness and cover with 
a new wire tie. 


CONNECTOR SENSOR WIRE 


FRONT SUB STEERING 
ANGLE SENSOR 


WIRE TIE CLAMP 


NOTE: After rack guide adjustment, perform the 
electrical check on the 4WS system (see page 
17-146). 


13. Fill the reservoir with power steering fluid and bleed 
air from the system by turning the steering wheel 
from lock to lock several times with the engine 
warm (see page 17-77). 


14. Make sure there are no fluid leaks, then install the 
gearbox shield. 


Recheck the fluid level in the reservoir. 


10 N-m 
(1.0 kg-m, 7 Ib-ft) 


GEARBOX SHIELD 


15. Install the center beam. 


60 Nem 
(6.0 kg-m, 43 1-9) 


CENTER BEAM 


60 Nem 
(6.0 kg-m, 43 Ib-ft) 


(cont'd 
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Steering Gearbox 
Installation (cont'd) 


16. Automatic transmission model only. 18. Reconnect the tie-rod ends to the steering 
knuckles, tighten the castle nut to the specified tor- 
€ Connect the shift cable end to the shift control que, and instail new cotter pins. 
shaft, and install the cable holder. 
CAUTION: Torque the castle nut to the lower tor- 
que specification, then tighten it only far enough to 
align the slot with the pin hole. Do not align the nut 
SHIFT CABLE by loosening. 


\ “гё 
SHIFT CONTROL 
a1) 


2 CASTLE NUT 
| 50—60 Nem 


(% (5.0—6.0 kg-m, 
36—43 Ib-ft) 


CABLE HOLDER 


18 Nem 
(1.8 kg-m, 13 Ib-ft) 


COTTER PIN 
On reassembly, bend 


17. Install the exhaust pipe A with a new gasket, then 
tighten the new self-locking nuts. Connect the the cotter pin as shown. 
heated oxygen sensor connector (H23A1 and 
H22A1 engine). 


HEATED OXYGEN 


SENSOR CONNECTOR 19. Adjust the front toe (see section 18). 


34 Nem (3.4 kg-m, 25 Ib-ft) 
NOTE: If the steering wheel and rack are not align- 
ed centered, reposition the serrations at lower end 
of the steering joint. 


. Fill the system: 
€ Fill the reservoir with new Honda Power Steer- 
ing Fluid-V (see page 17-77). 


. After installation, perform the following checks. 
€ Start the engine and let it run at idle, then turn 

the steering wheel from lock-to-lock several 

5 times to bleed air from the system (see page 
55 N-m (5.5 kg-m, 40 Ib-ft) EXHAUST PIPE А 17-77). 

Check the fluid again, and add more if 

necessary. 

Check the gearbox for leaks. 

Check the front toe (see section 18). 

Check the steering wheel spoke angle. 

Check the 4WS system (4WS only}. 
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Rear Steering Actuator 
Illustrated Index 


CAUTION: 

€ Do not strike the rack end and shaft screw. 

Use the special tool when removing the rear steering actuator. The special tool should remain installed except when 
the actuator is inspected for function, etc. 

Do not try to disassemble the rear steering actuator. If the actuator is faulty, replace it as an assembly. 

When disassembling and servicing, do not let dust, dirt, and foreign materials enter the rear steering actuator. 
When either the rear sub steering angle sensor or the rear main steering angle sensor are removed, perform inspection 
and adjustment of the rear sub steering angle sensor after installing the rear steering actuator. 


@ Lock the shaft screw using the rear steering lock pin special tool before removal/installation and 
disassembly/reassembly of the rear steering actuator assembly. 


50—60 Nem 
(5.0--6.0 kg-m, 36—43 Ib-ft) 


e TIE-ROD BALL JOINT BOOT 
Replacement, page 17-145 


Q) «4——— TIE ROD END 


LOCKNUT 
45 N-m 
14.5 kg-m, 33 Ib-ft) LOCK WASHER CAP BOLT 
Replace. 22 Nem (2.2 kg-m, 16 Ib-ft) 
STOPPER WASHER 
RACK END SEALING WASHER 
Fd a ibi Replace. 
‚5 kg-m, 4 
di TUBECLAMP @ REAR MAIN STEERING 


9 ANGLE SENSOR 
NOTE: Be sure that the 
sensor is not rusted. 


TERMINAL 


( NUT 
BOOT BAND : 
Replace. Te PAZ 


e 8 N-m (0.8 kg-m, 
РС O-RING 
Replace. 


REAR SUB STEERING 
ANLGE SENSOR LOCKNUT 
Adjustment, page 17-155 25 Nem (2.5 kg-m, 18 lb-ft) 


7 TORX® BOLT 

10 Nem (1.0 kg-m, 7 Ib-ft) 
O-RING 

Replace. 

NOTE: Do not let dust, dirt, 


and foreign materials enter 
the actuator. 


REAR STEERING SHAFT SCREW 
ACTUATOR 
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Rear Steering Actuator 


1. 


Removal 


Raise the rear of car and support on safety stands 
in the proper locations (see section 1). 


NOTE: When the engine is OFF, the shaft screw of 
the rear steering actuator is held in the neutral posi- 
tion (straight ahead driving position) by the return 
spring tension. 


CAUTION: Do not start the engine with the rear 
steering lock pin set in the rear steering actuator. If 
the steering wheel is turned with the engine runn- 
ing, the rear steering actuator will operate, damag- 
ing the rear steering actuator. 


Remove the cotter pin from the castel nut and 
remove the nut. 


Install a 12 mm hex nut on the ball joint. Be sure 
that the 12 mm hex nut is flush with the ball joint 
pin end, or the threaded section of the ball joint pin 
might be damaged by the ball joint remover. 


NOTE: Remove the ball joint using the Ball Joint 
Remover. Refer to page 18-13 for how to use the 
ball joint remover. 


Separate the tie-rod ball joint and knuckle using the 
special tool. 


CAUTION: Avoid damaging the ball joint boot. 
12 mm HEX NUT 


Е 


BALL JOINT REMOVER, 
28 mm 
07МАС- 5100200 
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5. Remove the rear steering actuator cover. 


REAR STEERING ACTUATOR COVER 


6. Disconnect the ground cable connectors and ter- 
minals from the rear steering actuator. 


3-P CONNECTOR 


x 
GROUND CABLE ~ 


REAR STEERING 
ACTUATOR 


8-P CONNECTOR 
TERMINAL NUTS 


NOTE: Do not contaminate the terminal bolt and 
nut with grease. Clean them if necessary. 


7. Remove the rear steering actuator by removing the 
four mounting bolts and bracket. 


REAR STEERING ACTUATOR 


MOUNTING BRACKET 


MOUNTING BOLTS 


17-139 


Rear Steering Actuator 
Disassembly 
1. Remove the tie-rod ends. 3. Using a soft hammer, drive in the special tool be- 
tween the actuator housing and stopper washer 


with the flat side of the special too! toward the 
housing. 


4. Straighten the tie-rod lock washer. 


TIE-ROD END 


RACK HOLDER LOCK WASHER 
O7NAB—SS00100 Replace. 


STOPPER WASHER 
ACTUATOR HOUSING 
2. Remove the boot bands and tube clamps. Pull the 5. Hold the shaft screw end with the special tool and 
boots away from the ends of the rack end. unscrew the rack end with a wrench. 


RACK HOLDER 
07NAB— SS00100 


RACK END 


BOOT BAND 
Replace. 


RACK END 


TUBE CLAMP 


6. Remove the special tool. 
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Assembly 


1. Install the locknut on the rear sub steering angle 
sensor, then grease a new O-ring and install it. 


7. Remove the rear sub steering angle sensor from the 
actuator housing. 


2. Screw the rear sub steering angle sensor into the 
actuator housing fully by hand, back it off about 
1/2 turn, and loosely tighten the locknut. 


REAR SUB STEERING 
ANGLE SENSOR 


REAR SUB STEERING 
ANGLE SENSOR 


LOCKNUT Screw in the rear sub steering 
angle sensor until seated, then 


back it off about 1/2 turn. 


O-RING 
Replace. 


LOCKNUT 


i 2 
(с УГ 


ACTUATOR HOUSING 


8. Remove the rear main steering angle sensor from 
the actuator housing. 


O-RING: ACTUATOR HOUSING 


REAR MAIN STEERING 
ANGLE SENSOR NOTE: Adjust the rear sub steering angle sensor 
(see page 17-155) after installing the rear steering 


actuator on the car. 


ACTUATOR 
HOUSING 


CAUTION: After disassembly, attach a piece of 
tape or equivalent material on each port and joint of 
the rear steering actuator to protect it from dust, 


dirt, and foreign materials. (conte 
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Rear Steering Actuator 
Assembly (cont'd) 


3. Grease a new O-ring and install it in the rear main 
steering angle sensor, then install the rear main 
steering angle sensor. 


REAR MAIN STEERING 
ANGLE SENSOR 


TORX® BOLT 
“А 10 Nem 
(1.0 kg-m, 7 lb-ft) 


4. Screw each rack end into the shaft screw while 
holding the lock washer so its tabs are in the slots 
the shaft screw end. 


NOTE: Install the stopper washer with the 
chamfered side facing out. 


STOPPER WASHER 
SHAFT SCREW 


LOCK WASHER 
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5. Using a soft hammer, drive the special tool be- 
tween the housing and stopper washer with the 
flat side of the special too! toward the housing. 


6. Tighten the rack end securely, then bend the lock 
washer back against the flat on the flange as 
shown. 


ACTUATOR HOUSING 


RACK HOLDER LOCK WASHER 


07МАВ--5500100 


55 Nem 
(5.5 kg-m, 40 Ib-ft) 

CAUTION: 

@ Take extreme care not to apply axial impact and 
rotational force on the shaft screw. 

Ф Set the projection of the lock washer іп the 
groove in the rack securely. After tightening the 
rack end, bend the tabs of the washer against 
the flats securely. 


7. Remove the special tool. 


8. Apply grease to the circumference of the rack end 
housing. 


9. Coat the rack end groove and inside of the boot 
with silicone grease. 


== GREASE У 


SILICONE GREASE 
Coat the sliding 
surface of the rack 


BOOT 


TUBE CLAMP 


10. Install new boot bands. 


— Install the boot band so that the locking tabs of 
the band (stake points) are in the range shown 
below. 

(Tabs should face up and slightly forward.) 


LOCKING 
TABS 


RIGHT 800T BAND 
Band winding 
direction 


Front <= 


The locking tabs 
(stake points) 
should be in this 
range. 


The locking tabs (stake 
points) should be in this 
range. 


— Install new boot bands on the boot and bend 
both sets of locking tabs. 


— Lightly tap on the doubled-over portions to 
reduce their height. 


CAUTION: 

© Stake the band locking tabs firmly. 

* When staking, be careful not to damage the 
boot. 


LOCKING TABS 


11. Instali the right and left tie-rod ends on the right 
and left rack ends. 


TIE-ROD END 
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Rear Steering Actuator 
Installation 


Install the rear steering actuator with four mount- 
ing bolts and bracket. 


NOTE: Install the bolts loosely first, then tighten 
them. 


MOUNTING CUSHION 


REAR STEERING ACTUATOR 


^ MOUNTING BRACKET 
7%-МОТЕ: The arrow оп the 


44 Nem " 
(4.4 kg-m, 32 Ib-ft) bracket point up. 


39 N-m (3.9 kg-m, 28 Ib-ft) 


Reconnect the tie-rod ends to the rear steering 
knuckles, tighten the castle nut to the specified tor- 
que, and install new cotter pins. 


CAUTION: Torque the castle nut to the lower tor- 
que specification, then tighten it only far enough to 
align the slot with the pin hole. Do not align the nut 
by loosening. 


CASTLE NUT 
50-60 М-т 
(5.0--6.0 kg-m, 
36-43 Ib-ft) 


COTTER РІМ 
On reassembly, bend 
the cotter pin as shown. | 


TIE-ROD END 
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NOTE: Do not contaminate the terminal bolt and 
nut with grease. Clean them if necessary. 


Connect the ground cabie, connectors and ter- 
minals to the rear steering actuator. 


NOTE: Be sure the wires are not caught or pinched 
by any parts. 


3-P CONNECTOR 
For BLU wire. | 


For YEL wire. 
For BLK wire. 


8-P CONNECTOR 
TERMINAL NUT 
8 М-т (0.8 kg-m, 6 lb-ft) 
TERMINAL COVER 


Adjust the rear sub steering angle sensor (see page 
17-155). 


NOTE: 

Ф Be sure that the front sub steering angle sensor 
and front main steering angle sensor are in 
neutral and the steering wheel is in the straight 
ahead driving position. 

€ Be sure that the rear steering lock pin (special 
tool) is set in the rear actuator. 


Install the termina! cover and rear steering actuator 
cover. 


4WS Control Unit Tie-rod End Boot 


Removal and Installation Replacement 


Remove the rear seat back (see section 20). . Remove the boot. 


Disconnect the terminal wires and connectors from . Pack the interior of the boot and lip with grease. 
the 4WS control unit. 

. Wipe the grease off the sliding surface of the ball 
Remove the 4WS control unit. pin, then pack the lower area with fresh grease. 


CAUTION: 
€ Keep grease off the boot installation section and 
4WS CONTROL UNIT the tapered section of the ball pin. 
€ Do not allow dust, dirt, or other foreign 
materials to enter the boot. 


BOOT INSTALLATION 
SECTION 

and 

BALL PIN TAPERED 
SECTION 


BLK wire. 4. Install the new ball joint boot using the special tool 
as shown below. 
7 М-т (0.7 kg-m, 5 10-0) 
NOTE: After driving the boot onto the ball joint, 
apply sealant between the tie-rod end and boot. 


RED wire. 


BRN wire. 


WHT wire. HUB ASSEMBLY GUIDE 
ATTACHEMENT 
07974—6920500 


7 "BALL JOINT 
BOOT 


4. Install in the reverse order of removal. 
CAUTION: After installing the boot, check the ball 
NOTE: Turn the ignition switch ON and check the pin tapered section for grease contamination and 
4WS indicator light operation. wipe it if necessary. 
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4WS System Inspection 


Electronic Neutral Check 


Preparation 


NOTE: 

@ If the power of the 4WS contro! unit was shut 
down for the following operations, start the 
engine and turn the steering wheel fully right 
and left. 

— Battery removal/installation 

— 4WS control unit removal/installation 

— No. 43 fuse CLOCK RADIO removal (in the 
under-hood fuse/relay box) 
Ф Before performing the electronic neutral check 
on the 4WS system check the following items. 
— Be sure that the steering wheel spoke angle is 
at the designated angle while driving straight 
ahead. 

— Be sure that the rear wheels are not steered 
to the right or left, but in the straight ahead 
driving position. 


Jack up the car and place the four wheels slowly in 
the cériter of the turning radius gauge turn tables. 


Place a piece of masking tape or equivalent approx- 

imately 300 mm (12.0 in) long on the top edge of 

the steering wheel. Place a mark on the tape at 

each of the following measurements: 

€ Center (highest point of the steering wheel). 

€ 9 mm (0.4 in) right and left of center (For front 
main steering angle sensor). 

€ 18 mm (0.7 in) right and left of center (For front 
sub steering angle sensor adjustment). 

€ 55 mm (2.2 in) right and left of center (For front 
Sub steering angle sensor inspection). 


NOTE: The specifications are the measurements 
on the outer circumference of the steering wheel. 


CENTER MARK 


TAPE 
+18 mm (+0.7 in) From 
CENTER MARK 
+9 mm (+0.4 in) From 
CENTER MARK 


+55 mm (+2.2 in) From 
CENTER MARK 


Fashion a piece of stiff wire (coat hanger) and place 
it on top of the dashboard. Position the wire so the 
indicating tip is close to the marks on the steering 
wheel and tape the wire down securely. 


Set the steering wheel in the straight ahead driving 
position and set the wire at the center mark on the 
steering wheel. 


STIFF WIRE CENTER MARK 
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Take out the service check connector (BLU 2Р) 
from behind the center console. Connect the ter- 
minals with a piece of jumper wire. 


NOTE: 

€ The 4WS indicator light will not indicate that 
sensors are in the neutral position when display- 
ing stored problem codes. 

€ Check and verify any problem codes displayed 
before checking the neutral position. 


"e 


JUMPER WIRE SERVICE CHECK 
CONNECTOR (BLU 2P) 


wh. 


Pull up the parking brake lever fully and turn the ig- 
nition switch on (engine off) to turn the parking 
brake indicator light on. This sets the front sensors 
in the inspection mode. 


PARKING BRAKE LEVER 


PULL UP 


Front sensors inspection: 
7. Checkthe front main steering angle sensor with the 


ignition switch on (engine off). 

— From the straight ahead driving position, turn 
the steering wheel to the left, then turn the 
steering wheel slowly to the right beyond the 
straight ahead driving position. Do not turn the 
steering wheel inversely. 

— Turn the steering wheel to the left, then turn to 
the right beyond the straight ahead driving posi- 
tion. Repeat this operation several times until 
you find the position where the 4WS indicator 
light starts to come on steady. 


4WS INDICATOR LIGHT 


+9 mm (+0.4 in/+3°) 
From CENTER MARK 


TURNING 
DIRECTION 


The 4WS indicator light should start to come on 
within the range of +9 mm (x0.4 in/+3°) from the 
center mark on the steering wheel. 


NOTE: 

€ The 4WS indicator light might look as if it is 
blinking at a point near the ends of the specified 
range. 

€ To determine that the 4WS indicator light is on 
and not blinking, be sure that the 4WS indicator 
light stays on for more than 2 seconds. 

— Adjust the 4WS system if the indicator light 
starts to come on at a point outside the mark- 
ed range on the steering wheel (see page 
17-151). 


(cont'd) 
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4WS System Inspection 
Electronic Neutral Check (cont'd) 


8. Check the front sub steering angle sensor with the 
ignition switch on (engine off). 

— From the straight ahead driving position, turn 
the steering wheel to the right, then turn it slow- 
ly to the left beyond the straight ahead driving 
position. Do not turn the steering wheel 
inversely. 

— Turn the steering wheel to the right, then turn to 
the left beyond the straight ahead driving posi- 
tion. Repeat this operation several times until 
you find the center point of the range where the 
4WS indicator light blinks (at the intervals of 0.2 
seconds). 


4WS INDICATOR LIGHT 
+55 mm («2.2 in/+16.5°) 
From CENTER MARK 


+18 mm (+0.7 in/+5.5°) 
From CENTRER MARK 


TURNING 
DIRECTION 


The center point should be within the range of +55 
mm (+2.2 in/+16.5°) from the center mark on the 
steering wheel. After adjusting the front sub steer- 
ing angle sensor, however, the center point should 
be within the range of +18 mm (+0.7 in/+5.5°) 
from the center mark. 


— If the center point is outside the marked range 
on the steering wheel, adjust the front sub steer- 
ing angle sensor (see page 17-153). 
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Rear sensors inspection: 
9. Release the parking brake lever fully to turn off the 
parking brake indicator light. This sets the rear sen- 
sors in the inspection mode. 


PARKING BLAKE LEVER 


Release. 


10. Turn the ignition switch off. 


11. Remove the cap bolt and sealing washer from the 
rear steering actuator, and screw the special tool 
into the rear steering actuator as far as it will go. 


NOTE: Do not start the engine with the special 
tool set in the rear steering actuator. 


SEALING WASHER 
Replace. 
CAP BOLT 


REAR STEERING 
ACTUATOR 


REAR STEERING CENTER LOCK PIN 
07NAJ—SS0020A 


12. Set the steering wheel in the straight ahead driving 
position to prevent the rear wheels from steering if 
the engine is started in error. 


13. Turn the ignition switch on (engine off) to check 
the rear sub steering angle sensor. 
— Push the rear left wheel fully to the right by 
hand, then push it slowly to the left. 
— The 4WS indicator light should blink at intervals 
of 0.2 seconds when the rear wheel is pushed to 
the left. 


—— — tg AWS INDICATOR LIGHT 
У Ф 


Кі c— NT 


ae 7v» REAR LEFT WHEEL 


TURN TO LEFT 


NOTE: The 4WS indicator light blinks in a narrow 
range. Take care not to overlook it. 


— If the 4WS indicator light does not blink, adjust 
the rear sub steering angle sensor (see page 
17-155). 


14. Set the steering wheel in the straight ahead driving 
position to prevent the rear wheels from steering if 
the engine is started in error. 


15. Turn the ignition switch on (engine off) and check 
the rear main steering angle sensor. 
— Push the rear left wheel fully to the left by hand, 
then push it slowly to the right. 
— The 4WS indicator light should turn ON when 
the rear wheel is pushed to the right. 


REAR LEFT WHEEL 


/ 


TURN TO RIGHT 


NOTE: 

€ The 4WS indicator light turns on in a narrow 
range. Take care not to overlook it. 

€ The 4WS indicator light might look as if it is 
blinking at a point near the ends of the range 
where the light is on. 

€ To determine that the 4WS indicator light is not 
blinking, be sure that the 4WS indicator light 
stays on for more than 2 seconds. 

€ If the 4WS indicator light does not turn on, 
remove the rear main steering angle sensor and 
check it for damage. 


(сотга 
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4WS System Inspection 
Electronic Neutral Check (cont'd) 


16. Turn the ignition switch off. 


17. Remove the special tool from the rear steering ac- 
tuator, and install the cap bolt and the new sealing 
washer on the rear steering actuator. 


CAP BOLT 


22 Nem 
(2.2 kg-m, 16 Ib-ft) SEALING WASHER 


REAR STEERING CENTER LOCK PIN 

07NAJ—SSO020A 
REAR STEERING 
ACTUATOR 


18. Remove the jumper wire from the service check 
connector terminals (BLU 2P). 


19. Return the connector behind the center console. 


20. Reinstall the removed parts. 
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4WS System Adjustment 
4WS System Adjustment 


Adjust the 4WS system using the following procedure. @ Check whether the yellow paint mark of the 
front main steering angle sensor rotor is facing 
NOTE: down (i.e. in neutral lock position where the 


€ If the power of the 4WS control unit was shut rotor does not turn). This indicates that the front 


down for the following operations, start the main steering angle sensor is electronically in 
engine and turn the steering wheel fully right neutral. 

and left. 

— Battery removal/installation NOTE: If the paint mark is not facing down, adjust 
— 4WS control unit removal/installation as instructed in step 5, (1) through (3) on page 
— No. 43 fuse CLOCK RADIO removal (in the 17-87. 


under-hood fuse/relay box) 


FRONT MAIN STEERING 
1. Jack up the car and place the wheel in the center of ANGLE SENSOR ROTOR 


the turning radius gauge turn tables. 


YELLOW PAINT MARK 


€ Install the steering wheel, aligning it with the 
serration which makes the spoke angle closest 
to horizontal. 
— If the spoke angle is not horizontal, adjust the 
TURNING RADIUS GAUGE steering wheel slightly right or left, being 
TURN TABLE careful not to push in on the steering wheel. 


2. Setthe steering wheel so that it is positioned in the 


center of the range where the steering wheel turns ЕҢ сены WHEEL NUT | 
fully to the right and left. (This centers the front (5.0 ko 36 lb-ft) 


steering rack.) 


3. |f the steering wheel spoke angle is not at the 
designated angle with the steering wheel set in the 
position explained in step 2, adjust the front main 
steering angle sensor and spoke angle as follows. 
€ Set the steering wheel in the straight ahead driv- 

ing position, then remove it. 


STEERING WHEEL € With the spoke angle set at horizontal, then 


push the steering wheel in fully. 
Tighten the steering wheel nut while pushing 
the steering wheel in. 


NOTE: 

€ Do not remove the steering wheel until adjust- 
ment is completed. 

€ Do not turn the steering wheel when pushing 

the steering wheel. 
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4WS System Adjustment 
4WS System Adjustment (cont’d) 


4. Be sure that the rear wheels are not steered to the 6. Check the sub and main steering angle sensors us- 
right or left, but in the straight ahead driving ing the table shown below (see page 17-146). 
position. 

NOTE: 
€ Turn the ignition switch on (engine off ) to 


check. 
€ The 4WS indicator light does not indicate the 
electronic neutral position when it is indicating 
problem codes. 
€ Check the sensors by turning the specified 
wheel in the specified direction shown in the 
table below. The sensors are adjusted properly if 
the 4WS indicator light turns on in the specified 
range on the steering wheel, or if the center of 
the range where the 4WS indicator light blinks is 
5. Take out the service check connector (BLU 2P) within the specified range on the steering wheel. 
from behind the center console. Connect the ter- 


Е : 
minals with a piece of jumper wire. Sensor Check Parking brake lever 
type %1 Pull * 2 Release 
Front main 
Steering Turn front “2 ON 
angle wheels to right 
sensor | 
Front sub 
steering Turn front R 1 
angle wheels to left 3 Blinks 
sensor 
Buda *4 Turn rear 
g wheels to =. *3 Blinks 
angle left 
sensor 1 
о *4 Turn rear 
9 wheels to = *2 Blinks 
angle г 
SERVICE CHECK for right 
JUMPER WIRE CONNECTOR 


*1: Be sure that the parking brake indicator light operates 
properly. 

*2: The 4WS indicator light might look as if it is blinking at a 
point near the ends of the range where the light is ON. 

*3: The 4WS indicator light blinks in the intervals of 0.2 
seconds. When the indicator light is indicating the main 
steering angle sensor condition (light ON), indication of the 
sub steering angle sensor condition by blinking is canceled. 

*4: Turn the rear wheel slowly by hand with the special tool 
(rear steering center lock pin) set in the rear steering 
actuator. 


17-152 


If the sensors are not adjusted properly, adjust 

each sensor. 

€ If the front main steering angle sensor is not ad- 
justed properly, start with the step 2. 

€ Front sub steering angle sensor adjustment: see 
page 17-153. 

€ Rear sub steering angle sensor: see page 
17-155. 


NOTE: The rear main steering angle sensor cannot 
be adjusted. If the rear main steering angle sensor 
is abnormal, remove it and check it for damage. 


Sub Steering Angle Sensor 
Adjustment 
Front Sub Steering Angle Sensor 


NOTE: Before adjusting the sub steering angle 
sensor, check that the front main steering angle 
sensor is adjusted properly (see page 17-146). 


1. Jack up the car and raise all four wheels off the 
ground. Place the safety stands in the proper loca- 
tions to support the car (see section 1). 


2. Setthe steering wheel in the straight ahead driving 
position. 


3. Take out the service check connector (BLU 2P) 
from behind the center console. Connect the ter- 
minals with a piece of jumper wire. 


NOTE: 

€ The 4WS indicator light will not indicate that the 
sensors are in the electronic neutral position 
when displaying stored Diagnostic Trouble 
Codes (DTC). 

€ Check and verify problem codes displayed 
before checking the electronic neutral position. 


SERVICE CHECK 
CONNECTOR 


JUMPER WIRE 


4. Set the parking brake lever and turn the ignition 
switch on (engine off). Be sure that the parking 
brake indicator light turns on. 


5. Turn the ignition switch off. 
PARKING BRAKE LEVER 


4WS System Adjustment 


Sub Steering Angle Sensor Adjustment (cont'd) 


6. Cut the wire tie from the cover, then remove the 
cover from the front sub steering angle sensor. 


CAUTION: Use care when cutting the wire tie so 
as not to cut into the wire harness. 


7. Remove the sensor wire harness from the clamp 
and disconnect the connector. 


CONNECTOR 


WIRE TIE 
Replace. 


FRONT SUB STEERING 
ANGLE SENSOR 


8. Loosen the locknut. Tighten the locknut fully by 
hand, back it off about 3/4 turns and connect the 
connector. 


FRONT SUB STEERING 
LOCKNUT ANGLE SENSOR 
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9. Turn the ignition switch on (engine off). 


10. Set the steering wheel in the straight ahead driving 
position. Set the front main steering angle sensor 
electronically in neutral (4WS indicator light is 
blinking) this time. 


NOTE: Hold the steering wheel in this position un- 
til adjustment is completed. If the steering wheel is 
moved in error, repeat the adjustment procedure 
starting with step 10. 


11. Turn the front sub steering angle sensor slowly 
clockwise, and check the range from where the 
4WS indicator light starts to blink to where it stops. 


12. Loosen the front sub steering angle sensor. Repeat 
the step 11 several times to set the sub steering 
angle sensor in the center of the range from where 
the 4WS indicator light starts to blink to where it 
stops. 

| СЕМТЕН 


| 


LIGHT 5 
ARTS LIGHT OFF 


TO BLINK s = 
as DIRECTION 


NOTE: 

@ Turn the front sub steering angle sensor 
clockwise to make the 4WS indicator light blink. 

€ If the sub steering angle sensor wire is twisted 
excessively, turn the ignition switch off, discon- 
nect the connector, and straighten the wire. 


13. Tighten the locknut while holding the front sub 
steering angle sensor with a wrench. 


NOTE: Take care not to turn the front sub steering 
angle sensor. 


FRONT SUB STEERING 
ANGLE SENSOR 


LOCKNUT 
25 Nem (2.5 kg-m, 
18 Ib-ft) 


SENSOR \ 
WIRE HARNESS 
14. Disconnect the front sub steering angle sensor con- 
nector to straighten the sensor wire harness. 
Reconnect the connector. 


NOTE: Do not contaminate the front sub steering 
angle sensor connector terminals with mud, oil, 
and grease. 


15. Check that each sensor is electronically in neutral 
(see page 17-146). 


NOTE: Be sure that the center of the range where 
the 4WS indicator light blinks (indicating that the 
front sub steering angle sensor is electronically in 
neutral), is in the range +18 mm (+0.7 in/+5.5°) 
from the center mark on the steering wheel. 


+18 mm (+0.7 іп) From 
CENTER MARK 


TURNING DIRECTION „Y, E Ы 
ж” i 


16. Reconnect the connector and secure the sub steer- 
ing angle sensor wire harness with the clamp and 
install the cover. 


NOTE: 

@ Be sure the sensor wire harness does not in- 
terfere with the stabilizer or other moving parts. 

€ Be certain that the wire is not twisted before 
connecting it. 


17. Secure the cover with a new wire tie. 


Rear Sub Steering Angle Sensor 


1. Jack up the car and raise all four wheels off the 
ground. Place the safety stands in the proper loca- 
tions to support the car (see section 1). 


2. Take out the service check connector (BLU 2P) 
from behind the center console. Connect the ter- 
minals with a piece of jumper wire. 


NOTE: 

€ The 4WS indicator light will not indicate that the 
sensor is in electronic neutral position, when 
displaying stored Diagnostic Trouble Codes 
(DTC). 

@ Check and verify problem codes displayed 
before checking the electrically neutral position. 


SERVICE CHECK 
CONNECTOR 


JUMPER WIRE 


3. Release the parking brake lever fully and turn the ig- 
nition switch on (engine off). Be sure that the park- 
ing brake indicator light goes off. 


4. Turn the ignition switch off. 


PARKING BLAKE LEVER 


Release. 


(cont'd) 
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AWS System Adjustment 


7. 


Sub Steering Angle Sensor Adjustment (cont'd) 


Remove the rear steering actuator cover 
Remove the cap bolt and sealing washer from the 
rear steering actuator. Screw the special tool in as 
far as it will go. 
SEALING WASHER 
CAP BOLT Replace. 


REAR STEERING 
ACTUATOR 


REAR STEERING CENTER LOCK PIN 
07NAJ—SS0020A 


Remove the rear sub steering angle sensor wire 
from the clamp and disconnect the connector. 


Loosen the locknut. Tighten the locknut fully by 
hand, then back it off about 1/2 turn and connect 
the connector. 


REAR SUB STEERING LOCKNUT 


ANGLE SENSOR 


17-156 


9. Set the steering wheel in the straight ahead driving 
position to prevent the rear wheels from steering if 
the engine is started in error. 


10. Turn the ignition switch on (engine off). 

11. Push the rear left wheel fully to the left by hand, 
then push it slowly to the right to turn the 4WS in- 
dicator light on (i.e. rear main steering angle sensor 


is electronically in neutral). 


REAR LEFT WHEEL 


NOTE: 

€ The 4WS indicator light turns on in a narrow 
range. Do not overlook it. 

€ Work with care so as not to move the rear 
wheels from this neutral position. 


12. 


13. 


14. 


15. 


Turn the ignition switch on (engine off). 


Turn the rear sub steering angle sensor slowly 
counterclockwise, and check the range from where 
the 4WS indicator light starts to blink, to where it 
stops. 


Tighten the rear sub steering angle sensor a little. 
Repeat the step 13 several times to set the sub 
steering angle sensor in the center of the range 
from where the 4WS indicator light starts to blink, 
to where it stops. | 


LIGHT OFF | 


CENTER 


LIGHT STARTS 
TO BLINK 


TURNING 
DIRECTION 


NOTE: 

* Turn the sub steering angle sensor 
counterclockwise to make the 4WS indicator 
light blink. 

€ if the rear sub steering angle sensor wire is 
twisted excessively, turn the ignition switch off, 
disconnect the connector, and straighten the 
wire. 

Tighten the locknut while holding the rear sub 

steering angle sensor with a wrench. 


rear 


NOTE: Take care not to turn the rear sub steering 
angle sensor. 


REAR SUB STEERING 
ANGLE SENSOR 


LOCKNUT 
25 Nem (2.5 kg-m. 
18 Ib-ft) 


16. 


17. 


18. 


19 


CAP BOLT 
22 Nem 
.2 kg-m, 16 Ib-ft) 


(2. 


Disconnect the rear sub steering angle sensor соп- 
nector to straighten the wire. Reconnect the 
connector. 


NOTE: Do not contaminate the rear sub steering 
angle sensor connector terminals with mud, oil, 
and grease. 


Check that each sensor is electronic in neutral (see 
page 17-146). 


Turn the igntion switch off. Remove the special 
tool from the rear steering actuator, and install the 
cap bolt and the new sealing washer on the rear 
steering actuator. 


. Install the rear steering actuator cover. 


SEALING WASHER 


REAR STEERING 
ACTUATOR 


REAR STEERING CENTER LOCK PIN 
07МА.)--550020А 
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Front Damper 
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Suspension Arms 
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Ball Joint Boot Replacement ......... 18-35 


Lower Arm Bushing Replacement .... 18-35 
Rear Damper 


Removal ..............................-- 18-36 
Disassembly .......................... 18-37 
Inspection ............................. 


Reassembly 
Installation 


Special Tools 
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Ref. No. Tool Number Description Q'ty Page Reference 
© 07GAF —SD40700 Hub Dis/Assembly Base 2 18-15 
Ф 07GAF—SE00100 Hub Dis/Assembly Tool 1 18-15, 16, 17 
Ө) 07GAF — SE00200 Hub Assembly Guide Attachment 1 18-17 
@ 07GAG —SD40700 Вай Joint Boot Clip Guide 1 18-21, 35 
(9 07HAD —SG0O0100 Driver Attachment 1 18-16 
(6 07MAC-—SL00100 Ball Joint Remover, 32 mm 1 18-14, 30 
Q 07MAC-—SL00200 Ball Joint Remover, 28 mm 1 18-13, 14, 30, 36 
07NAD—SS00100 Bushing Driver 1 18-21, 35 
© 07746—0010500 Attachment, 62 x 68 mm 1 18-15 
07749—0010000 Driver 1 18-15, 16 
@ 07965—SD90100 Support Base 1 18-16, 17 
® 07974--5А50800 Ball Joint Boot Clip Guide 1 18-21, 35 
=_ 
@ © © OI 
—_7 R= 2 
(O) © 


Component Location 
Index 


The front and rear dampers contain nitrogen gas and oil under pressure. The pressure must be relieved 
before disposal to prevent explosion and possible injury when scrapping. 


Wheel Alignment, page 18-4 


Front Suspension: FRONT UPPER ARM 
+ Removal/Inspection, page 18-19 
* Installation, page 18-20 


FRONT DAMPER 

* Removal, page 18-22 
* Disassembly/Inspection, page 18-22 
* Reassembly, page 18-24 

* Installation, page 18-25 

* Disposal, page 18-41 


STABILIZER BAR 
* Removal/Inspection, page 18-19 
* Installation, page 18-20 


FRONT KNUCKLE/HUB 

* Removal, page 18-12 

* Bearing Replacement, page 18-15 
* installation, page 18-17 


FRONT LOWER ARM 


* Removal/Inspection, page 18-19 
* Installation, page 18-20 


RADIUS ROD 
* Removal/Inspection, page 18-19 
* Installation, page 18-20 


Rear Suspension: 


REAR UPPER ARM 
REAR DAMPER * Removal/Inspection, page 18-33 
* Removal, page 18-36 * Installation, page 18-34 
* Disassembly, page 18-37 
* Inspection, page 18-37 
* Reassembly, page 18-39 
* Installation, page 18-40 
* Disposal, page 18-41 


REAR KNUCKLE/HUB 
* Removal, page 18-28 
* Installation, page 18-31 


REAR LOWER ARM "ui 


* Removal/Inspection, page 18-33 
* Installation, page 18-34 


TRAILING ARM 
* Removal/Inspection, page 18-33 
* Installation, page 18-34 


Wheel Alignment 


Service information 


NOTE: For proper inspection/adjustment of the wheel 
alignment, check and adjust the following before check- 
ing the alignment. 


@ Check that the suspension is not modified. 

@ Check the tire size and tire pressure. 

@ Check the runout of the wheels and tires. 

@ Check the suspension ball joints. (Hold a wheel with 
your hands and move it up and down and right and 
left to check for wobbling. } 


Wheel alignment adjustment procedure 

Each of the wheel alignment elements relates to the 
other, Therefore, the total adjustment of the front/rear i 
wheel alignment is required whenever either one of ele- 
ments (i.e. camber, caster, toe, and/or turning angle) is 
adjusted. 


Adjust camber 


Adjust caster 


Adjust toe 


Adjust turning angle 


em 


Readjust camber 


а 


Readjust caster 


{ 


Readjust toe 


[een o 


Readjust turning angle 
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Camber 


inspection 


NOTE: Use commercially available computerized four 
wheel alignment equipment to measure wheel alignment 


б 


.e. caster, camber, toe, and/or turning angle). Follow 


the equipment manufacturer's instructions. 


Check the tire pressure. 
Turn the front wheels to the straight ahead position. 
Check the camber angle. 


Camber angle, Front: 0?00' + 1° 
Rear: —0°45’ + 1° (2WS) 
-0945” + 30° (4WS) 


Front: If out of specification, check for damaged sus- 
pension components. 


Rear (2WS): !f out of specification, check for 
damaged suspension components. 


(4WS): — If adjustment is required, go to step 
5. 
— If no adjustment is required, remove 
alignment equipment. 


Rear Camber Adjustment (4WS) 


5. 


Hold the adjusting bolt and loosen the self-locking 
nut. 


Adjust the rear camber by turning the adjusting bolt 
until camber is correct. 


Install the new self-locking nut and tighten while 
holding the adjusting bolt. 


12 x 1.25 mm 
Replace. 
65 М-т {6.5 kg-m, 


47 1-9) ADJUSTING BOLT 


Caster 


inspection 


NOTE: Use commercially available computerized four 
wheel alignment equipment to measure wheel alignment 
(i.e. caster, camber, toe, and/or turning angle). Follow 
the equipment manufacturer's instructions. 


1. 


2. 


SELF-LOCKING NUT 
55 Nem (5.5 kg-m, 40 Ib-ft) 
Replace. 


Turn the front wheels to the straight ahead position. 
Check the caster angle. 
Caster angle: 2?40' + 1° 


If adjustment is required, record the caster reading, 
then go to step 4. If adjustment is not required, re- 
move alignment equipment. 


NOTE: Caster angle can be adjusted by increas- 
ing/decreasing the number of the adjusting shims. 
Remove and install the radius rod each time the 
caster angle is adjusted. 


Raise the front end of the car and place safety stands 
in the proper locations (see section 1). 


Remove the self-locking nut on the end of the radius 
rod. 


Remove the radius rod attaching bolts at the lower 
arm, then remove the radius rod (page 18-19). 


Adjust the caster angle by increasing/decreasing the 
adjusting shims. 


— One adjusting shim changes the caster angle by 
40’ and the caster angle can be adjusted бу 1°20’ 


maximum. 


— One adjusting shim is 3.2 mm (0.13 in) in 
thickness. 


ADJUSTING SHIM 


RADIUS ROD 


NOTE: 

€ Do not use more than two adjusting shims. 

€ After the adjustment, tighten the self-locking nut 
to the specified torque. 


Wheel Alignment 


Front Toe Inspection/Adjustment 


NOTE: Use commercially available computerized four . Loosen the tie-rod locknuts and turn both tie-rods 
wheel alignment equipment to measure wheel alignment in the same direction until the front wheels are in 
{i.e. caster, camber, toe, and/or turning angle). Follow straight ahead position. 
the equipment manufacturer's instructions. 
Turn both tie-rods equally unti! the toe is correct. 
1. Check the tire pressure. 
After adjusting, tighten the tie-rod locknuts. 
2. 2WS: Set the front wheels to the straight ahead 
position. NOTE: Reposition the tie-rod boot if it is twisted or 
4WS: Set the front main steering angle sensor in displaced. 
the neutral position and jump the service check con- 
nector to turn the 4WS indicator ON (see page 
17-156). 


NOTE: Maintain this condition during inspection and TIE-ROD LOCKNUT 


adjustment. 14 x 1.5 mm 
У 45 Мт (4.5 kg-m, 33 lb-ft) TIE-ROD 


4WS INDICATOR 


2 DOD itte 
Y EJ 


Check the front toe. 


Front toe: 0 + 2.0 mm (0 + 0.08 in) 


— If adjustment is required, go on to step 5. , 


— (f no adjustment is required, remove alignment 
equipment. 
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Rear Toe Inspection/Adjustment 


NOTE: Use commercially available computerized four 
wheel alignment equipment to measure wheel alignment 


{i 


.е. caster, camber, toe, and/or turning angle). Follow 


the equipment manufacturer's instructions. 


1. 


4WS only: Check the rear main steering angle sen- 
sor is in the neutral position and jump the service 
check connector to turn the 4WS indicator ON (see 
page 17-156). 


NOTE: Maintain this condition during inspection. 


4WS INDICATOR 


Release parking brake. 

Check the rear toe. 

NOTE: 

€ Measure difference in toe measurements with the 
wheels pointed straight ahead. 

е If the parking brake is engaged, you may get an 
incorrect reading. 

Rear toe-in: 2.0 + 2.0 mm (0.08 + 0.08 in) 


— |f adjustment is required, go to step 4. 


— If no adjustment is required, remove alignment 
equipment. 


2WS: 
€ Hold the adjusting bolt on the rear lower arm B 
and loosen the self-locking nut. 


€ Adjust the rear toe by turning the adjusting bolt 
until toe is correct. 


ө Install the new self-locking nut and tighten while 
holding the adjusting bolt. 


SELF-LOCKING NUT 
10 x 1.25 mm 

55 N-m (5.5 kg-m, 
40 Ib-ft) 


ADJUSTING BOLT 


4WS: 

€ Loosen the tie-rod locknuts and turn both tie-rods 
in the same direction until the rear wheels are in 
the straight ahead position. 


NOTE: Make sure the 4WS indicator is ON. 
€ Turn both tie-rods equally until the toe is correct. 
€ After adjusting, tighten the tie-rod locknuts. 


NOTE: Reposition the tie-rod boot if it is twisted 
or displaced. 


45 N'm (4.5 kg-m, 33 Ib-ft) 


5» 


TIE-ROD 
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Wheel Alignment 


Turning Angle Inspection/Adjustment 


NOTE: Use commercially available computerized four . |f the measurements are not within the specifica- 
wheel alignment equipment to measure wheel alignment tions, adjust as required by turning the tie-rods. 


(i.e. caster, camber, toe, and/or turning angle). Follow 
the equipment manufacturer's instructions. NOTE: After adjusting, recheck the front wheel toe 


and readjust if necessary. Reposition the tie-rod boot 
1. Jack up the front of the car. Set the turning radius if twisted or displaced. 
gauges beneath the front wheels, then lower the car. 


2WS: Jack up the rear of the car. Place boards that TIE-ROD LOCKNUT 
14 x 1.5 mm 


are the same thickness as the turning radius 45 Nem (4.5 kg-m, 33 1Һ-Н) TIE-ROD 
gauges under the rear wheels, then lower the 
car. 
: Jack up the rear of the car. Set the turning 
radius gauges beneath the rear wheels, then 
lower the car. 


NOTE: For accurate readings, the car must be level. 


Turn the wheel right and left while applying the 
brake. Measure the turning angle of both front 
wheels, and both rear wheels (4WS models). 


Front turning angle: 
| Inward wheel: 36°20’ + 2° 
Outward wheel: 29°40’ (reference) 


Rear turning angle (4WS): 
| Inward wheel: 6°00’ + 1° 
j Outward wheel: 6° 20° (reference) 
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Wheel Measurements 
Bearing End Play 


Raise the car and support it with safety stands in the 
proper locations (see section 1). 


Remove the wheels, then reinstall the lug nuts. 
Attach the dial gauge as shown. 


Measure the bearing end play by moving the disc in 
and out. 


Front Wheel End Play: 


Standard: 0--0.05 mm (0—0.002 іп) 


Rear Wheel End Play: 


Standard: 0--0.05 mm (0--0.002 іп) 


5. If the bearing end play measurement is more than 
the standard, replace the wheel bearing. 


1. 


2 


3 


Runout 


Raise the car and support it with safety stands in the 
proper locations (see section 1). 


. Check for bent or deformed wheels. 


. Attach the dial gauge as shown. 


4. Measure the wheel runout by turning the wheel. 


Front and Rear Wheel Axial Runout: 


Standard: 
Steel Wheel: 0— 1.0 mm (0—0.04 in) 
Aluminum Wheel: 0—0.7 mm (0—0.03 in) 

Service Limit: 2.0 mm (0.08 in) 


Front and Rear Wheel Radial Runout: 


5. 


Standard: 
Steel Wheel: 0— 1.0 mm (0—0.04 in) 
Aluminum Wheel: 0—0.7 mm (0—0.03 in) 
Service Limit: 1.5 mm (0.06 in) 


If the wheel runout is more than the service limit 
replace the wheel. 


Front Suspension 
Torque Specifications 


CAUTION: 
€ Replace the self-locking nuts after removal. 
e Replace the self-locking bolts if you can easily thread a non-selflocking nut past their nylon locking inserts. 
(It should require 1 N-m (0.1 kg-m, 0.7 Ib-ft) of torque to turn the nut on the bolt). | 
€ The vehicle should be on the ground before any bolts or nuts connected to rubber mounts or bushing are tightened. 


@ Torque the castle nut to the lower torque specification, then tighten it only far enough to align the slot with the pin 
hole. Do not align the nut by loosening. 


NOTE: Wipe off the grease before tightening the nut at the ball joint. 


SELF-LOCKING NUT 


10 x 1.25 mm 
ha kg-m. 22 Ib-ft) NUT 
10 x 1.25 mm 
SELF-LOCKING NUT 39 N-m (3.9 kg-m, 28 Ib-ft) 
12 x 1.25 mm F f 
65 М.т (6.5 kg-m, 47 Ib-ft) 
Replace. CASTLE NUT 
10 x 1.25 mm 
SELF-LOCKING NUT 40—48 N-m 


10 x 1.25 mm 
30 N-m (3.0 kg-m, 22 Ib-ft) 
Replace. 


(4.0--4.8 kg-m. 29—35 lb-ft} 


DAMPER PINCH BOLT 
(SELF-LOCKING BOLT) 

10 x 1.25 mm 

44 М-т (4.4 kg-m, 32 lb-ft} 


SELF-LOCKING BOLT CASTLE NUT 

12 x 1.25 mm 12 x 1.25 mm 

55 N-m (5.5 kg-m, 50 —60 №т (5.0— 6.0 kg-m, 
40 16-9} 36 —43 lb-ft) 


SPINDLE NUT 

24 x 1.5 mm 

250 Мт (25 kg-m, 
181 Ib-ft) 

Replace. 


sa жас 1 
Repl „ш. A е = | 
eplace. 39 23 S 2) NOTE: After tightening, use a drift to 
PY ees | Tp stake the spindle nut shoulder against 
| | Мыл the spindle. 
d S 


RM» SELF-LOCKING BOLT 


12 x 1.25 mm 


SELF-LOCKING NUT 
12 x 1.25 mm 
55 Nem (5.5 Ка-т, 


DAMPER FORK NUT 


105 N-m (10.5 kg-m, 
76 Ib-ft) (SELF-LOCKING NUT) 
12 x 1.25 mm 

SELF-LOCKING NUT 65 Мт (6.5 kg-m, 47 Ib-ft) 
12 x 1.25 mm Replace. 
55 N-m (5.5 kg-m, 40 Ib-ft) CALIPER BRACKET MOUNTING BOLT CASTLE NUT 
Replace. 12 x 1.25 mm 14 x 2.0 mm 

110 N-m (11 kg-m, 80 Ib-ft) 50— 60 N-m (5.0 — 6.0 kg-m, 


36 —43 Ib-ft) 
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Knuckle/Hub 


Illustrated Index 


NOTE: 

@ Use only genuine Honda wheel weights for aluminum wheels. Non-genuine wheel weights may corrode and damage 
the aluminum wheels. 3 : 

€ Before installing the brake disc, clean the mating surfaces of the front hub and inside of the brake disc. 

@ Before installing the wheel, clean the mating surfaces of the brake disc and inside of the wheel. 


KNUCKLE KNUCKLE PROTECTOR 
Check for damage. Check for damage. 


BOLT-WASHER 
6 x 1.0 mm 
10 N-m (1.0 kg-m. 7 Ib-ft) 


KNUCKLE RING 
Check for damage. 


COTTER PIN 

Replace. 

WHEEL BEARING 
Replace. 

Replacement, page 18-15 


CIRCLIP 


SPLASH GUARD 
Check for bending 


BALL JUNT BOOT or damage. 


Check for deterioration 


or damage. 
CIRCLIP 


COTTER PIN % 
Replace. ma^ 


SCREW 
10 N-m (1.0 kg-m, 7 Ib-ft) 


“FRONT HUB 
Check for damage or 
cracks. 


BRAKE DISC 
Check for wear or rust. 
Inspection, section 19 


WHEEL LUG NUT 

12 x 1.5 mm 

110 Nem (11 kg-m, 80 b-ft) 
6 mm BRAKE DISC 
RETAINING SCREW 


10 Nem (1.0 kg-m, 7 Б-Н) cons; 
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Front Suspension 
Knuckle/Hub (cont'd) 


Removal 7. Remove the 6 mm brake disc retaining screws. 


1. Loosen the wheel nuts slightly. 8. Screw two 8 x 1.25 mm bolts into the disc to push 
it away from the hub. 


2. Raise the front of car and support on safety stands 
in proper locations {see section 1). NOTE: Turn each bolt two turns at a time to prevent 


cocking the disc excessively. 


3. Remove the wheel lug nuts and front wheel. 
9. Remove the brake disc from the knuckle. 


\ 
aos 1.25 mm BOLTS 


WS 
\ >а 


4. Raise the locking tab on the spindle nut, then remove 
the nut. 


| : FRONT WHEEL 


6 mm BRAKE DISC 
RETAINING SCREWS 


SPINDLE NUT WHEEL LUG NUT 


10. Remove the wheel sensor wire bracket, then remove 


24 x 1.5 mm 
Replace. the wheel sensor from the knuckle. 
5. Remove the brake hose mounting bolts. NOTE: Do not disconnect the wheel sensor wire. 


6. Removethe caliper bracket mounting bolts and hang 
the caliper assembly to one side. 


CAUTION: To prevent accidental damage to the 

caliper assembly or brake hose, use a short piece of 
| wire to hang the caliper assembly from the under- 
| carriage. 


BRAKE HOSE MOUNTING BOLTS 


WHEEL SENSOR 


WHEEL SENSOR 
WIRE BRACKET 


CALIPER BRACKET MOUNTING BOLTS 
12 x 1.25 mm 


NOTE: Use bail joint remover, to separate the ball joints 
from the suspension or steering arm. 


CAUTION: Be careful not to damage the ball joint boot. 


11 


. Clean any dirt or grease off the ball joint. 


12. Apply grease to the special tool on the areas shown. 


This will ease installation of the tool and prevent 
damage to the pressure bolt threads. 


Apply grease here. PRESSURE BOLT 


13. Remove the cotter pin from the steering arm and re- 


14 


15. 


move the nut. 


Install a 12 mm hex nut on the ball joint. Be sure that 
the hex nut is flush with the ball joint pin end to pre- 
vent damage to the threaded end of the ball joint. 


Use the ball joint remover as shown. 

Insert the jaws carefully, making sure you do not 
damage the ball joint boot. Adjust the jaw spacing 
by turning the pressure bolt. 


NOTE: If necessary, apply penetrating type lubricant 
to loosen the ball joint. 


BALL JOINT 
N REMOVER, 28 mm 
v 07МАС--51.00200 


СОТТЕН РІМ 


12 х 1.25 mm Replace. 


16. 


17. 


18. 


Once the tool is in place, turn the adjusting bolt as 
necessary to make the jaws parallel. Then hand- 
tighten the pressure bolt and recheck the jaws to 
make sure they are still parallel. 


PRESSURE BOLT 


ADJUSTING BOLT 


With a wrench, tighten the pressure bolt until the 
ball joint shaft pops loose from the steering arm. 


Wear eye protection. The ball joint 
can break loose suddenly and scatter dirt or other 


debris in your eyes. 


Remove the tool, then remove the nut from the end 
of the ball joint and pull the ball joint out of the steer- 
ing/suspension arm. inspect the ball joint boot and 
replace it if damaged. 


P 


Front Suspension 
Knuckle/Hub (cont'd) 


19. Remove the cotter pin and lower arm bali joint nut. 22. Remove the knuckle protector. 
20. Install a 14 mm hex nut on the ball joint. Be sure that 23. Remove the cotter pin and the upper ball joint nut. 
the hex nut is flush with the ball joint pin end, or the 
threaded section of the ball joint pin might be 24. Install a 10 mm hex nut on the ball joint. 
damaged by the ball joint remover. Be sure that the hex nut is flush with the ball joint 
pin end, or the threaded section of the ball joint pin 
21. Use the ball joint remover as shown on page 18-13 might be damaged by the ball joint remover. 


to separate the bail joint and lower arm. 

25. Use the ball joint remover as shown on page 18-13 
NOTE: If necessary, apply penetrating type lubricant to separate the ball joint and knuckle. 
to loosen the ball joint. 


NOTE: If necessary, apply penetrating type lubricant 
to loosen the ball joint. 


BALL JOINT 
REMOVER, 28 mm 
07МАС--51.00200 


KNUCKLE 
PROTECTOR 


10 x 1.25 mm COTTER PIN 
Replace. 
26. Pull the knuckle outward and remove the driveshaft 
CASTLE NUT outboard joint from the knuckle using a plastic ham- 
14 х 2.0 mm COTTER PIN mer, then remove the knuckle. 
Replace. 


BALL JOINT 
REMOVER, 32 mm 
07MAC—SL00100 


KNUCKLE 


OUTBOARD JOINT 
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Hub Unit and Wheel Bearing Replacement 
NOTE: Replace the bearing with a new one after removal. 


27. Separate the hub from the knuckle using the spe- 
cial tools and a press. 


CAUTION: 

@ Take care not to distort the splash guard. 

@ Hold onto the hub to keep it from falling when 
pressed clear. 


KNUCKLE 


FRONT HUB 


HUB DIS/ASSEMBLY BASE 
076АҒ– 5040700 
HUB DIS/ASSEMBLY TOOL 
07САҒ--5Е00100 


28. Remove the knuckle ring from the knuckle. 


KNUCKLE RING 


29. Remove the circlip and the splash guard from the 
knuckle. 


SCREWS 


CIRCLIP 


30. Press the wheel bearing out of the knuckle using the 
special tools and a press. 


Press 


DRIVER 1 
07749--0010000 


ATTACHMENT, 
62 x 68 mm 
07746--0010500 


HUB DIS/ASSEMBLY BASE ween 
07GAF —SD40700 BEARING 


(cont'd) 
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Front Suspension 
Knuckle/Hub (cont'd) 


31. Press the wheel bearing inner race from the hub us- NOTE: Wash the knuckle and hub thoroughly in high 
ing the special tools and a commercially available flash-point solvent before reassembly. 
bearing separator. 
32. Press a new wheel bearing into the hub using the 
special tools shown and a press. 


HUB DIS/ASSEMBLY TOOL 
07САҒ--5Е00100 


Press 
BEARING 
SEPARATOR DRIVER i DRIVER 
ATTACHMENT 07749 —0010000 
INNER RACE 07HAD —SG00100 


WHEEL 
BEARING 


SUPPORT BASE ^ 
07965—5090100 


33. install the circlip securely in the knuckle groove. 


34. Install the splash guard and tighten the screws. 


SCREWS 
10 N-m (1.0 kg-m, 7 Ib-ft) 


CIRCLIP 
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35. install the hub on the knuckle using the special tools 
shown and a press. 


CAUTION: Take care not to distort the splash guard. 
HUB ASSEMBLY 


GUIDE ATTACHMENT 
07GAF —SE00200 


Press 


FRONT HUB 


HUB DIS/ASSEMBLY Ц 

TOOL 

07GAF —SE00100 
SUPPORT BASE 
07965 — SD90100 


36. Install the knuckle ring on the knuckle. 


KNUCKLE RING 


Installation 


CAUTION: 

€ Be careful not to damage the ball joint boot. 

€ Torque the castle nut to the lower torque specifica- 
tion, then tighten it only far enough to align the slot 
with the pin hole. Do not align the nut by loosening. 


37. Install the knuckle on the driveshaft. 


38. Install the knuckle on the lower arm and the tie-rod, 
then tighten the castle nuts and install new cotter 


pins. 
COTTER PIN MA p 
On reassembly, А / 2; 
bend the cotter ріп ұ” 7; 
as shown. © Fi 
"4 


CASTLE NUT X 


12 x 1.25 mm 
50—60 Nm 
(5.0—6.0 kg-m, 
36-43 Ib-ft) 


CASTLE NUT 
14 x 2.0 mm 
50—60 N-m (5.0— 6.0 kg-m, 36— 43 Ib-ft) 
39. Install the knuckle on the upper arm, then tighten 
the castle nut and install a new cotter pin. 


40. Install the knuckle protector with the 6 mm bolt. 


KNUCKLE 
PROTECTOR 
COTTER PIN © 
On reassembly, E 
bend the cotter pin 
as shown. OARE 


10 мт (1.0 kg-m, 7 lb-ft} 
\ 


CASTLE NUT 
10 x 1.25 mm 
40—48 Мт (4.0—4.8 kg-m, 29—35 lb-ft) 


(cont'd) 


Front Suspension 
Knuckle/Hub (cont'd) 


41. Install the wheel sensor with the sensor mounting 
bolts. 


NOTE: Be careful when installing the sensors to 
avoid twisting wires. 


42. Install the sensor wire with the two bolts. 


10 Nem SENSOR MOUNTING 


(1.0 kg-m, 7 Ib-ft) BOLTS 
22 Nm 
12.2 kg-m, 16 lb-ft} 


7 WHEEL SENSOR 


43. install the brake disc with the 6 mm brake disc re- 
taining screws. 


6 mm BRAKE DISC 
RETAINING SCREWS 
10 Nem (1.0 kg-m, 7 Ib-ft) 
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44. Install the brake caliper with the caliper bracket 
mounting bolts. 


45. Install the brake hose with the brake hose mounting 
bolts. 
BRAKE HOSE 
MOUNTING BOLTS 
10 Nem (1.0 kg-m, 7 lb-ft) 


CALIPER BRACKET MOUNTING BOLTS 
12 x 1.25 mm 
110 N-m (11 kg-m, 80 Ib-ft) 


46. Tighten the new spindle nut. 


NOTE: Before installing the wheel, clean the mating 
surface of the brake disc and inside of the wheel. 


47. Install the wheel with the wheel lug nuts. 


WHEEL LUG NUT 
12 x 1.5 mm 

110 Nm 

(11 kg-m, 80 Ib-ft) 


SPINDLE NUT 

24 x 1.5 mm 

250 М-т (25 kg-m, 181 lb-ft} 
NOTE: After tightening, use a drift 
to stake spindle nut shoulder 
against the spindle. 


48. Check the front wheel alignment and adjust if neces- 
sary (see page 18-4). 


Suspension Arms 


Removal/Inspection 


CAUTION: 

@ Replace the self-locking nuts after removal. 

@ Replace the self-locking bolts if you can easily thread a non-self-locking nut past their nylon locking inserts. 
(It should require 1 N-m (0.1 kg-m, 0.7 Ib-ft) of torque to turn the nut on the bolt). 

€ Be careful not to damage the ball joint boots. 


SELF-LOCKING NUT 
12 x 1.25 mm 
Replace. 


UPPER ARM ASSEMBLY 
Check for bending or damage. 
NOTE: Do not disassemble. 


BALL JOINT BOOT 
Check for deterioration 


or damage. 
SELF-LOCKING BOLT 


12 x 1.25 mm 


STABILIZER BAR 
Check for bending or 
damage. 


SELF-LOCKING NUT 
12 x 1.25 mm 
Replace. 


STABILIZER LINK 


à RUBBER BUSHING 
Check for deterioration 
or damage. 


LOWER ARM 
Check for damage. 


DAMPER PINCH BOLT 
(SELF-LOCKING BOLT) 
10 x 1.25 mm 


RADIUS ROD RUBBER 
7 BUSHINGS | 
Check for deterioration | — 


ог де x 


enr LOCKING BOLT 
pe 12 x 1.25 mm 


SELF-LOCKING NUT 
12 x 1.25 mm 
Replace. 


DAMPER FORK NUT 
(SELF-LOCKING NUT) 
12 x 1.25 mm 
Replace. 


RADIUS ov 


RUBBER BUSHING 
Check for deterioration 


= CLs or damage. 2 
TE $m DAMPER FORK 
E Check for damage. 


SELF-LOCKING NUT 


| 8 x 1.25 mm 
N Replace. 


ADJUSTING SHIM 


NOTE: Adjust the caster angle by increasing/decreasing 
the adjusting shims (see page 18-4). 


come т 
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Front Suspension 
Suspension Arms (cont'd) 


Installation 


CAUTION: The vehicle should be on the ground before any bolts or nuts connected to rubber mounts or bushing are 
tightened. 


NOTE: 

@ Wipe off the grease before tightening the nut at the ball joint. 

€ The right and left damper forks are not symmetrical. The left damper fork is marked with “SL” while the right damper 

fork is marked with ''SR''. Do not interchange them. 

| € The right and left upper arms are not symmetrical. The left upper arm is marked with “SL” while the right arm is 
| marked with “SR”. Do not interchange them. 

@ After installing the suspension arm, check the wheel alignment and adjust if necessary. 

€ When installing the radius rod washers, the “ЕН” mark faces the front of the car. 


SELF-LOCKING NUT 
12 x 1.25 mm p 
65 N-m (6.5 kg-m, 47 Ib-ft) LO 


SELF-LOCKING BOLT 
12 x 1.25 mm 5 
| 55 N-m (5.5 kg-m, 40 Ib-ft) ^ 


SELF-LOCKING NUT 
^ 12 x 1.25 mm 
55 Nem (5.5 kg-m, 40 Ib-ft) 


STABILIZER BAR 


BOLT 
B x 1.25 mm 
22 Nem (2.2 kg-m, 16 lb-ft) 


SELF-LOCKING NUT 
12 x 1.25 mm 
55 N-m (5.5 kg-m, 40 Ib-ft) 


- ~ RADIUS ROD RUBBER 
mH BUSHINGS 


SILICONE 
GREASE ——— СОЙ 


RUBBER BUSHING 


AH 


SILICONE 
GREASE 


DAMPER PINCH BOLT 
(SELF-LOCKING BOLT) 

10 x 1.25 mm 

44 М.т (4.4 kg-m, 32 Ib-ft) 


“> 


A 
SELF-LOCKING BOLT % 
DAMPER FORK МОТ 
(SELF-LOCKING NUT) 


12 х 1.25 mm 
105 N-m (10.5 kg-m, 
76 lb-ft) 
NS 
( “2, 12 х 1.25 тт 


3 65 Мт (6.5 kg-m, 47 Ib-ft) 
DAMPER FORK 
SELF-LOCKING NUT 
FRONT 4- т 8х 1.25 тт 
18 N-m 11.8 kg-m, 13 Ib-ft) 


Align the marks. 


Ф 


CAUTION: Do not interchange the radius rod rubber bushings. 
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Ball Joint Boot Replacement Lower Arm Bushing Replacement 


Remove the set ring and the boot. Adjust the bushing driver so that it matches the outside 
dimension of the lower arm bushing. Press the lower arm 
CAUTION: Do not contaminate the boot installation bushing using the special tool and a press. 


section with grease. 
NOTE: When installing the lower arm bushing, press it 


Pack the interior of the boot and lip with grease. so that its leading edges are flush with the lower arm. 


BALL PIN TAPERED SECTION 


BUSHING DRIVER 
07МАр--5500100 


Press 


SOCKET BOLT 


BOOT INSTALLATION SECTION BOOT INSTALLATION 
SECTION 


3. Wipe the grease off the sliding surface of the ball 
pin and pack with fresh grease. 


CAUTION: 

@ Keep grease off the boot installation section and 
the tapered section of the ball pin. 

Ф Do not allow dust, dirt, or other foreign materi- 
als to enter the boot. 


Install the boot in the groove of the boot installation Align 


section securely, then bleed air. 


Install the upper and lower ball joint boot clips using 
the special tools as follows: 


Lower bali joint: Adjust the special tool with the ad- 
justing bolt until the end of the tool aligns with the 
groove on the boot. Slide the set ring over the tool 
and into position. 


Upper ball joint: Hold the tool over the ball joint, 
then slide the clip over the tool and into position. 


BALL JOINT 
BOOT CLIP 
GUIDE 


ADJUSTING BOLT 


Adjust the depth by 
turning the bolt. LOWER ARM BUSHING 


UPPER BALL 
JOINT BOOT: 
07974--5А50800 


LOWER BALL ( БЕТ RING 
JOINT BOOT: 
07GAG—SD40700 


40 mm CIRCLIP 


CAUTION: After installing the boot, check the ball 
pin tapered section for grease contamination and 
wipe it if necessary. 
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M 


Front Damper 
Removal 


Remove the brake hose mounting bolts from the 
damper. 


Remove the damper pinch bolt. 


Remove the damper fork nut, bolt and remove the 
damper fork. 


BRAKE HOSE MOUNTING BOLT 


DAMPER PINCH BOLT (8 x 16 пил) 


(SELF-LOCKING BOLT) 


/. BRAKE HOSE 
MOUNTING BOLT 
(8 x 20 mm) 


DAMPER FORK 


DAMPER FORK NUT DAMPER FORK 
(SELF-LOCKING МОТ) ee 


Replace. 


4, Remove the damper by removing the three nuts. 


NUTS 
10 x 1.25 mm 


DAMPER 
ASSEMBLY 
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Disassembly/Inspection 


Disassembly 

1. compress the damper spring with the spring com- 
pressor according to the manufacturer's instructions, 
then remove the self-locking nut. 


CAUTION: Do not compress the spring more than 
necessary to remove the nut. 


SELF-LOCKING NUT 
10 x 1.25 mm 
Replace. 


STRUT SPRING 
COMPRESSOR: 
Commercially Available 
BRANICK® T/N MST-580A 
or equivalent 


2. Remove the spring compressor then disassemble the 
damper as shown on the next page. 


Inspection 


1. Reassemble all parts, except the spring. 


2. Push on the damper assembly as shown. 


Check for smooth operation through a full stroke, 
both compression and extension. 


NOTE: The damper should move smoothly. If it does 


not (no compression or no extension), the gas is leak- 
ing, and the damper should be replaced. 


Check for oil leaks, abnormal noises or binding dur- 
ing these tests. 


NOTE: See page 18-41 for damper disposal. 


Inspection 


SELF-LOCKING NUT 

10 x 1.25 mm 

30 N-m (3.0 kg-m, 22 Ib-ft) 

Replace. 
DAMPER MOUNTING WASHER 

Check for weakness. 


DAMPER MOUNTING 
RUBBER 


DAMPER MOUNTING 
COLLAR 


DAMPER SPRING 
Check for weakened 


Ж compression or damage. 


DAMPER MOUNTING 
| DAMPER MOUNTING ж RUBBER 
BASE © BUMP STOP PLATE 
C» BUMP STOP 
Check for weakness or 
i B damage. 
2 


SPRING MOUNTING RUBBER DUST COVER PLATE 
Check for damage. 


DUST COVER 
Check for bending or damage. 


DAMPER UNIT 

“ Check for leaks and 
faulty operation. 

“ Check for rust. 
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Front Damper 


1. 


Reassembly 


Install the damper unit on a spring compressor. 
NOTE: Follow the manufacturer’s instructions. 
Assemble the damper in reverse order of disassem- 
bly except the damper mounting washer and self- 


locking nut. 


NOTE: Align the bottom of the damper spring with 
the spring lower seat as shown. 


Position the damper mounting base on the damper 
unit as shown. 
<RIGHT: > 


STUD BOLT STUD BOLT 


ALIGNING TAB 


STRUT SPRING COMPRESSOR: 
Commercially Available 
BRANICK® T/N MST-580A 

or equivalent 


SPRING LOWER SEAT 
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Compress the damper spring with the spring com- 
pressor. 


CAUTION: Do not compress the spring more than 
necessary to install the nut. 


Install the damper mounting washer, then loosely in- 
stall the new self-locking nut. 


Hold the damper shaft and tighten the new self- 
locking nut. 


SELF-LOCKING NUT 
10 x 1.25 mm 
30 N-m (3.0 kg-m, 22 ib-ft) 


DAMPER 
MOUNTING WASHER 


Installation 


1. Loosely install the damper on the frame with the . Install the damper fork over the driveshaft and onto 
aligning tab facing inside. the lower arm. Instali the damper іп the damper fork 
so the aligning tab is aligned with the slot in the 

damper fork. 


NUT Hand-tighten the bolts and nuts. 


10 x 1.25 mm А 
39 Nem (3.9 kg-m, 28 lb-ft) . Raise the knuckle with a floor jack until the car just 


lifts off the safety stand. 


NOTE: The bolts and nuts should be tightened with 
the vehicle’s weight on the damper. 


Tighten the damper pinch bolt. 


Secure the damper fork bolt with a new self-locking 
nut. 


Secure the damper assembly to the frame with the 
flange nuts. 


Install the brake hose mounting bolts. 


BRAKE HOSE MOUNTING BOLT 
(8 x 16 mm) 
22 N-m (2.2 kg-m, 16 Ib-ft) 


ALIGNING TAB ALIGNING TAB BRAKE HOSE 
MOUNTING BOLT 
(8 x 20 mm) 
22 Nm 
/ 2.2 к-т, 16 Ib-ft) 


DAMPER PINCH BOLT 
(SELF-LOCKING BOLT) 
10 x 1.25 mm DAMPER FORK BOLT 
44 Nm (4.4 kg-m, DAMPER FORK NUT 
32 lb-ft) (SELF-LOCKING NUT} 

12 x 1.25 mm 

65 N-m (6.5 kg-m, 47 Ib-ft) 


18-25 


Rear Suspension 
Torque Specifications 


CAUTION: 
€ Replace the self-locking nuts after removal. 
ө Replace the self-locking bolts if you can easily thread а non-self-ocking nut past their nylon locking inserts. 
{н should require 1 Nem (0.1 kg-m, 0.7 lb-ft) of torque to turn the nut on the bolt). 
€ The vehicle should be on the ground before any bolts or nuts connected to rubber mounts or bushings are tightened. 
ө Torque the castle nut to the lower torque specification, then tighten it only far enough to align the slot with the pln 
hole. Do not align the nut by loosening. 


NOTE: Wipe off the grease before tightening the nut at the ball joint. 


SELF-LOCKING NUT 
10 x 1.25 mm 
INSERT 


30 N-m (3.0 kg-m, 22 Ib-ft) 
Replace. 


NUT 
10 x 1.25 mm 
39 N-m (3.9 kg-m, 28 Ib-ft) 


SELF-LOCKING NUT 
12 x 1.25 mm 

65 N-m (6.5 kg-m, 47 Ib-ft) 
Replace. 


CASTLE NUT 

10 x 1.25 mm 

40— 48 N-m (4.0—4.8 kg-m, 
29—35 Ib-ft) 


BOLT 
8 x 1.25 mm / 
22 N-m (2.2 kg-m, 16 Ib-ft) 
| SELF-LOCKING NUT 
10 x 1.25 mm 
45 N-m (4.5 kg-m, 33 lb-ft} 
Replace. 


SELF-LOCKING NUT 

12 x 1.26 mm 

55 N-m (5.5 kg-m, 40 Ib-ft) 
Replace. 


CASTLE NUT 

12 x 1.25 mm 

50—60 N-m (5.0—6.0 kg-m. 
36 — 43 Ib-ft) 


SPINDLE NUT 

22 x 1.5 mm 

185 Nm 

(18.5 kg-m, 134 Ib-ft) 

Replace. 

NOTE: After tightening, use a drift to 
stake the spindte nut shoulder against 
the spindle. 


CASTLE NUT 
14x 2.0 mm 
50—60 N-m (5.0—6.0 kg-m. 
SELF-LOCKING BOLT 36—43 Ib-ft) 
12 x 1.25 mm CALIPER BRACKET MOUNTING BOLT 
65 Мт (6.5 kg-m. 47 lb-ft) 12 x 1.25 mm 
39 N-m (3.9 kg-m, 28 Ib-ft) 


Ao 
[Р 
N 
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Knuckle/Hub 


Illustrated Index 


NOTE: 

@ Use only genuine Honda wheel weights for aluminum wheels. Non-genuine wheel weights may corrode and damage 
the aluminum wheels. 

@ Before installing the brake disc, clean the mating surfaces of the rear hub and inside of the brake disc. 

Ф Before installing the wheel, clean the mating surfaces of the brake disc and inside of the wheel. 


SELF-LOCKING BOLT KNUCKLE 
10 x 1.25 mm 
44 М.т (4.4 kg-m, 32 lb-ft) 


COTTER PIN 
Check for damage. Replace. 


KNUCKLE PROTECTOR 
Check for damage. 

BOLT 

6 x 1.0 mm 

10 N-m (1.0 kg-m, 7 lb-ft) 


SPLASH GUARD 
Check for bending 
REAR or damage. 
SPINDLE ASSEMBLY 


Check for damage. 10 N-m (1.0 kg-m, 7 Ib-ft) 


ON COTTER PIN 
Replace. 


REAR WHEEL 
HUB UNIT 

Check for cracking 
or damage. 


SPINDLE WASHER 


HUB CAP 
Replace. 


BRAKE DISC 
Check for wear or rust. 
inspection, section 19 
6 mm BRAKE DISC 
RETAINING SCREWS 
` 10 N-m (1.0 kg-m. 7 lb-ft) WHEEL LUG NUT 
12 x 1.5 mm 
110 Nem (11 kg-m, 80 Ib-ft) 
(cont'di 
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Rear Suspension 
Knuckle/Hub (cont'd) 


Removal 


1. Loosen the wheel nuts slightly. 


2. Raise the rear of car and support it with safety stands 
in proper locations (see section 1). 


3. Remove the wheel lug nuts and rear wheel. 
4. Pull the parking brake lever up. 


5. Remove the hub cap, then raise the locking tab on 
the spindle nut, then remove the nut. 
HUB CAP 
Replace. 
NOTE: Take care not to damage the hub 
unit on disassembly. 


SPINDLE NUT 
Replace. 


6. Remove the brake hose mounting bolts. 


7. Remove the caliper bracket mounting bolts and hang 
the caliper assembly to one side. 


CAUTION: To prevent accidental damage to the 
caliper assembly or brake hose, use a short piece of 
wire to hang the caliper assembly from the under- 
carriage. 


BRAKE HOUSE MOUNTING BOLT 


CALIPER ASSEMBLY 


CALIPER BRACKET MOUNTING BOLT 


8. Remove the 6 mm brake disc retaining screws. 


9. Screw two 8 x 1.25 mm bolts into the disc to push 
it away from the hub. 


NOTE: Turn each bolt two turns at time to prevent 
cocking the disc excessively. 


10. Remove the brake disc. 


8 x 1.25 mm BOLTS 


6 mm BRAKE DISC 


BRAKE DISC 
RETAINING SCREWS 


11. Remove the hub unit from the knuckle. 


HUB UNIT 


SPINDLE WASHER 


12. Remove the splash guard from the knuckle. 


SPLASH GUARD 


13. Remove the parking brake cable from the knuckle. 


14. Remove the wheel sensor wire bracket, then remove 
the wheel sensor from the knuckle. 


NOTE: Do not disconnect the wheel sensor wire. 


WHEEL SENSOR 


WHEEL SENSOR 
WIRE BRACKET 


PARKING BRAKE CABLE 


15. Remove the rear spindle assembly from the knuckle. 


SELF-LOCKING NUT 
10 x 1.25 mm 
Replace. 


REAR SPINDLE 
ASSEMBLY 


16. Hold the ball pin of the stabilizer link with a hex - 
wrench and loosen the self-locking nut. 


17. Remove the self-locking nut, then disconnect the 
stabilizer link from the stabilizer bar. 


STABILIZER BAR 


SELF-LOCKING NUT 
12 x 1.25 mm 
Replace. 


(cont'd) 
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Rear Suspension 


Knuckle/Hub (cont'd) 


18. 


19. 


20. 


21. 


22. 


23. 


Remove the cotter pin from the tie-rod end (4WS) 
or lower arm В (2WS) and remove the castle nut. 


Install a 12 mm hex nut on the ball joint. Be sure that 
the hex nut is flush with the ball joint pin end, or the 
threaded section of the ball joint pin might be 
damaged by the ball joint remover. 


Use the ball joint remover as shown on page 18-13 
to separate the ball joint and knuckle. 


NOTE: If necessary, apply penetrating type lubricant 
to loosen the ball joint. 


COTTER PIN 
Replace. 


CASTLE NUT 
12 x 1.25 mm 


BALL JOINT 
REMOVER, 28 mm 
07MAC--SLOO200 


Remove the cotter pin and lower arm ball joint nut. 
Install a 14 mm hex nut on the ball joint. Be sure that 
the hex nut is flush with the ball joint pin end, or the 
threaded section of the ball joint pin might be 


damaged by the ball joint remover. 


Use the ball joint remover as shown on page 18-13 
to separate the ball joint and lower arm. 


NOTE: If necessary, apply penetrating type lubricant 
to loosen the bail joint. 


CASTLE NUT 


SS 14 x 2.0 mm 
= 
BALL JOINT 
REMOVER, 32 mm 
07MAC – 5100100 
Omen a COTTER PIN 


Replace. 


24. 


25. 


26. 


27. 


Remove the knuckle protector. 
Remove the cotter pin and the upper ball joint nut. 


install a 10 mm hex nut on the ball joint. 

Be sure that the hex nut is flush with the ball joint 
pin end, or the threaded section of the ball joint pin 
might be damaged by the ball joint remover. 


Use the ball joint remover as shown on page 18-13 
to separate the ball joint and knuckle, then remove 
the knuckle. 


NOTE: If necessary, apply penetrating type lubricant 
to loosen the ball joint. 


BALL JOINT 
REMOVER, 28 mm 
07МАС--5100200 


CASTLE NUT 
10 x 1.25 mm 


COTTER PIN 
Replace. 


Installation 33. Install the wheel sensor, wheel sensor wire bracket 
and parking brake cable on the knuckle. 

28. Connect the lower arm, lower arm B {2WS) or tie- 
rod end (4WS) and upper arm with the knuckle, then 


tighten the castle nuts. 


NOTE: Be careful when installing the sensor to avoid 
twisting the wire. 
22 М.т (2.2 Ка-т, 16 Ib-ft) 


29. Install the new cotter pins. WHEEL SENSOR 


WHEEL SENSOR 


30. Install the knuckle protector with the bolt. WIRE BRACKET 


31. Connect the knuckle and the stabilizer bar, then 
tighten the new self-locking nut. 
CASTLE NUT 


10 x 1.25 mm 
40—48 Nem (4.0— 4.8 kg-m, 


COTTER PIN 

On reassembly, / 
bend the cotter pin A 
as shown. 


^ 
SELF-LOCKING NUT 2] 


12 х 1.25 тт оч 
55 Nem (5.5 kg-m, 40 Ib-ft) /—— 


Ps PARKING BRAKE CABLE 
2 22 N-m (2.2 kg-m, 16 Ib-ft) 


CASTLE NUT 
14 x 2.0 mm 
50—60 Мт (5.0—6.0 kg-m, 
36 —43 lb-ft) 


COTTER PIN 


CASTLE NUT 
12 x 1.25 mm 


50—60 N-m (5.0—6.0 kg-m, 


36—43 Ib-ft) 


32. Install the rear spindle assembly on the knuckle, then 
tighten the new self-locking nuts. 
SELF-LOCKING NUTS 


10 x 1.25 mm 
46 Nem (4.5 kg-m. 33 Ib-ft) 


REAR SPINDLE 
ASSEMBLY 


34. Install the splash guard with the bolts. { 


SPLASH GUARD 


10 N'm (1.0 kg-m. 7 ib-ft) 


(cont'd) 
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Rear Suspension 
Knuckle/Hub (сопа) 


35. Install the hub unit and spindle washer on the 
knuckle. 


HUB UNIT 


SPINDLE WASHER 


736. Install the brake disc with the 6 mm brake disc re- 
taining screws. 


BRAKE DISC 


6 mm BRAKE DISC 
RETAINING SCREWS 
10 Nem (1.0 kg-m, 7 16-9) 
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37. Install the caliper assembly with the caliper bracket 
mounting bolts. 


38. Install the brake hose with the brake hose mounting 
bolts. 


BRAKE HOSE MOUNTING BOLT 
22 Мт (2.2 kg-m, 16 Ib-ft) 


CALIPER 
ASSEMBLY 


CALIPER BRACKET 
MOUNTING BOLTS 
39 N-m (3.9 kg-m, 28 lb-ft) 


39. Install the new spindle nut, then tighten the nut. 


40. Install the new hub cap. 


41. Install the rear wheel with the wheel lug nuts. 


NOTE: Before installing the wheel, clean the mating 
surface of the brake disc and inside of the wheel. 


REAR WHEEL 


SPINDLE NUT 

22 x 1.5 mm 

185 Nem (18.5 kg-m, 134 Ib-ft) 
NOTE: After tightening, use a drift to 
stake the spindle nut shoulder against 
the spindle. 


WHEEL LUG NUT 
110 Nm 
(11 kg-m, 80 Ib-ft) 


42. Check the rear wheel alignment and adjust if neces- 
sary (see page 18-4). 


Suspension Arms 


Removal/Inspection 


CAUTION: 

€ Replace the self-locking nuts after removal. 

€ Replace the self-locking bolts if you can easily thread a non-self-locking nut past their nylon locking inserts. 
(It should require 1 N-m (0.1 kg-m, O.7 Ib-ft) of torque to turn the nut on the bolt). 

€ Be careful not to damage the ball joint boots. 


SELF-LOCKING NUT 


12 x 1.25 mm UPPER ARM ASSEMBLY : 
Replace. Check for bending or damage. 4 3 
NOTE: Do not disassemble. Bs 


SELF-LOCKING NUT 
10 x 1.25 mm 
Replace. 

{2WS only} 


Amp: 


SELF-LOCKING NUT 
12 x 1.25 mm 
Replace. 

(4WS only) 


> SELF-LOCKING BOLT 
10 x 1.25 mm 

SELF-LOCKING BOLT 

14 x 1.5 mm 

(2WS only) 


STABILIZER BUSHING 
Check for deterioration 
or damage. 


E 
Qe SELF-LOCKING NUT 


bos 12 x 1.26 mm LOWER ARM B 
TRAILING ARM BRACKET Replace. Check for bending 


Check for damage. or damage. 


(2WS only) 


SELF-LOCKING BOLT 
12 x 1.25 mm 


RUBBER BUSHING 
Check for deterioration 
or damage. 


SELF-LOCKING BOLT 
12 x 1.25 mm 


TRAILING ARM LOWER ARM 

Check for damage. Check for damage. 
TRAILING ARM 
BUSHING (cont'd) 
Check for deterioration 


or damage. 1 8-33 


Rear Suspension 
Suspension Arms (cont'd) 


Installation 


CAUTION: The vehicle should be on the ground before any bolts or nuts connected to rubber mounts or bushing are 
tightened. 


NOTE: 
€ Wipe off the grease before tightening the nut at the ball joint. 
@ The right lower arm B is identified by white paint. 


€ The right and left upper arms are not symmetrical. The left upper arm is marked with “L” while the right arm is marked 
with ‘‘R’’. Do not interchange them. 


ө After installing the suspension arm, check the wheel alignment and adjust if necessary. 


SELF-LOCKING NUT 
12 x 1.25 mm 
65 N-m (6.5 kg-m, 47 Ib-ft) 


UPPER ARM ASSEMBLY 


SELF-LOCKING NUT 
10 x 1.25 mm 

55 Мт (5.5 kg-m, 
40 Ib-ft) 

(2WS only) 


SELF-LOCKING NUT 

12 x 1.25 mm 

65 Nem (6.5 kg-m, 47 Ib-ft) 
SELF-LOCKING BOLT 

(4WS only) 10 x 1.25 mm 

44 Nm (4.4 kg-m, 32 Ib-ft) 

SELF-LOCKING BOLT 

14 x 1.5 mm 

85 Мт (8.5 kg-m, 61 Ib-ft) 

(2WS only) 


BOLT 
8 x 1.25 mm 
22 М.т (2.2 kg-m, 16 16-6) 


22 Nem (2.2 kg-m, 


16 Ib-ft) 
» SELF-LOCKING NUT LOWER ARM B 
12 x 1.25 mm (2WS only) 


55 N-m (5.5 kg-m, 


SELF-LOCKING BOLT 
12 x 1.25 mm 


65 N-m (6.5 kg-m, 47 Ib-ft) SELF-LOCKING BOLT 


12 x 1.25 mm 


TRAILING ARM 65 Nem (6.5 kg-m, 47 Ib-ft) 
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Ball Joint Boot Replacement 


Remove the set ring and the boot. 


CAUTION: Do not contaminate the boot installation 
section with grease. 


Pack the interior of the boot and lip with grease. 


BALL PIN TAPERED SECTION 


BOOT INSTALLATION SECTION 


BOOT INSTALLATION SECTION 


Wipe the grease off the sliding surface of the ball 
pin and pack with fresh grease. 


CAUTION: 

€ Keep grease off the boot installation section and 
the tapered section of the ball pin. 

€ Do not allow dust, dirt, or other foreign materi- 
als to enter the boot. 


Install the boot in the groove of the boot installation 
section securely, then bleed air. 


Install the upper and lower bali joint boot clips using 
the special tools as follows: 


Lower ball joint: Adjust the special tool with the ad- 
justing bolt until the end of the tool aligns with the 
groove on the boot. Slide the set ring over the tool 
and into position. 


Upper ball joint: Hold the tool over the ball joint, 
then slide the clip over the tool and into position. 


ADJUSTING BOLT 
Adjust the depth by 
turning the bolt. 


BALL JOINT 
BOOT CLIP 
GUIDE 


UPPER BALL 
JOINT BOOT: 
07974 —SA50800 


LOWER BALL 
JOINT BOOT: 
07GAG —SD40700 


SET RING 


40 mm CIRCLIP 


CAUTION: After installing the boot, check the bail 
pin tapered section for grease contamination and 
wipe it if necessary. 


Lower Arm Bushing Replacement 


Adjust the bushing driver so that it matches the outside 
dimension of the lower arm bushing. Press the lower arm 
bushing using the special tool and a press. 


NOTE: When installing the lower arm bushing, press it 
so that its leading edges are flush with the lower arm. 


BUSHING DRIVER 
07NAD—$S00100 
SOCKET BOLT 


LOWER ARM BUSHING 


18-35 


Rear Damper 
Removal 


Jack up the rear of car and support on safety stands 9. Remove the damper mounting bolt. 
in proper locations (see section 1). 
10. Lower the rear suspension and remove the damper 


Remove the rear wheel. assembly. 
Remove the trunk side trim. 


Remove the two nuts. 


NUTS 
10 x 1.25 mm 


Remove the knuckle protector. 
Р . Remove the cotter pin and the upper ball joint nut. 


Install a 10 mm hex nut on the ball joint. 
Be sure that the hex nut is flush with the ball joint 
pin end, or the threaded section of the ball joint pin 


! might be damaged by the ball joint remover. MOUNTING BOLT 
| (SELF-LOCKING 
BOLT) 


Use the ball joint remover as shown on page 18-13 12 x 1.25 mm 
to separate the ball joint and knuckle. 


NOTE: If necessary, apply penetrating type lubricant 
to loosen the ball joint. 


BALL JOINT 
REMOVER, 28 mm 
10 mm HEX МОТ”; Й 07МАС--51.00200 


KNUCKLE PROTECTOR 


CASTLE NUT 
10 x 1.25 mm 


Replace. . 6 x 1.0 mm 


Disassembly Inspection 


Compress the damper spring with the spring com- Reassemble all parts, except the spring. 
pressor according to the manufacturer's instructions. 
Push on the damper assembly as shown. 
CAUTION: Do not compress the spring more than 


necessary to remove the seif-locking nut. Check for smooth operation through a full stroke, 


both compression and extension. 


NOTE: The damper should move smoothly. If it does 
not (no compression or no extension), the gas is leak- 
ing, and the damper should be replaced. 


Remove the self-locking nut from the damper as- 
sembly. 


SELF-LOCKING NUT С=== ee 
10 x 1.25 mm = 
Replace. 


WOODEN 


STRUT SPRING COMPRESSOR: 
Commercially Available 
BRANICK® T/N MST-580A 

or equivalent 


4. Check for ой leaks, abnormal noises or binding dur- 
ing these tests. 


3. Remove the spring compressor and disassembly the 
damper as shown on the next page. 


NOTE: See page 18-41 for damper disposal. 


(cont'd) 
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Rear Damper 


Inspection (cont'd) 


SELF-LOCKING NUT 
10 x 1.25 mm 
Replace. 

30 N-m (3.0 kg-m, 22 Ib-ft) 


DAMPER 
MOUNTING 
WASHER 


Check for DAMPER MOUNTING 
Coy 
weakness. Ce) RUBBER 


DAMPER DAMPER SPRING 
MOUNTING BASE Check for weakened 
compression or damage. 


DAMPER MOUNTING 


BUMP STOP PLATE 


Check for weakness 
or damage. 


SPRING MOUNTING 
RUBBER 

Check for damage 
or cracks. 


DUST COVER PLATE 


DUST COVER 
Check for bending 
or damage. 


DUST COVER BOOT 
Check for deterioration 
or damage. 


DAMPER UNIT 

* Check for leaks and 
faulty operation. 

* Check for rust. 


- 


Reassembly 


Install the damper unit on a spring compressor. 
NOTE: Follow the manufacturer’s instructions. 
Assemble the damper in reverse order of disassem- 
bly except the damper mounting washer and self- 


locking nut. 


NOTE: Align the bottom of the damper spring with 
the spring lower seat as shown. 


Position the damper mounting base on the damper 
unit as shown. 


«RIGHT: > 


WELDED NUT 


STUD BOLT 


32950' + 3? 32950” + 3° 


STRUT SPRING COMPRESSOR: 
Commercialty Available 
BRANICK® Т/М М5Т-680А 
or equivalent 


SPRING LOWER SEAT 


SELF-LOCKING NUT 
10 x 1.25 mm 
30 N-m (3.0 kg-m, 22 Ib-ft) 


Compress the damper spring with the spring com- 
pressor. 


CAUTION: Do not compress the spring more than 
necessary to install the nut. 


Install the damper mounting washer, then loosely in- 
stall the new self-locking nut. 


Hold the damper shaft and tighten the self-locking 
nut. 


А 


MOUNTING WASHER 
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m 


Rear Damper 
Installation 


1. Lower the rear suspension and set the damper as- . Connect the upper агт and knuckle, then tighten the 
sembly. castle nut. 


Connect the damper assembly and the lower arm, - Install the knuckle protector with the bolt. 
then loosely install the damper mounting bolt. 


NOTE: The damper mounting bolt should be tight- 
ened with the damper under vehicle load. 


KNUCKLE PROTECTOR 


COTTER PIN 

On reassembly, 
bend the cotter pin 
as shown. 


DAMPER 
MOUNTING BOLT 
(SELF-LOCKING 
BOLT) 

12 x 1.25 mm 


CASTLE NUT COTTER PIN 

12 x 1.25 mm 

40—48 Nm 10 Мп (1.0 kg-m, 7 Ib-ft) 
(4.0—4.8 kg-m, 

29--35 Ib-ft) 


WELDED NUT 6. Raise the rear suspension with a floor jack until the 


weight of the car is on the damper. 


3. Tighten the two nuts. 


7. Tighten the damper mounting bolt. 


NUTS 
10 x 1.25 mm 
39 N-m (3.9 kg-m, 28 Ib-ft) 


DAMPER 
MOUNTING вот 
{SELF-LOCKING 
BOLT) 

12 x 1.25 mm 

65 N-m [6.5 kg-m, 
47 lb-ft) 


8. Check the rear wheel alignment and adjust if neces- 
sary (see page 18-4). 
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Damper Disposal 


@ The dampers contain nitrogen gas and oil under pres- 
sure. The pressure must be relieved before disposal 
to prevent explosion and possible injury when 
scrapping. 

Always wear eye protection to avoid getting metal 
shavings in your eyes when the gas damper pressure 
is relieved. 


Place the damper on a level surface with its rod extend- 
ed and drill a hole of 2.0—3.0 mm (0.08—0.12 in) di- 
ameter in the body to release the gas. 


<Front Damper: > 


Drill here. 


«Rear Damper: > 


Drill here. 
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Rear Disc Brakes 


Torque/Inspection ...................... 19-17 
Rear Brake Pads 

Inspection/Replacement .............. 19-18 
Rear Brake Disc 

Runout Inspection ...................... 19-20 

Thickness and Parallelism 

Inspection ............................. 19-20 

Rear Caliper 
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Reassembly .............................. 19-24 
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Disassembly and Reassembly ...... 19-29 


Special Tools 


7] 
Ref. No. Tool Number Description Oty Page Reference 
| а) O7HAE—SG00100 Brake Spring Compressor 1 19-22, 19-25 
Ө) 07ЈАС 5040100 Pushrod Adjustment Gauge 1 19-15 
® 07914—SA50000 Snap Ring Pliers 1 19-22, 19-25 
@ 07916—6390001 Locknut Wrench 1 19-21, 19-26 


© Ф ® 


О) 
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Illustrated Index fo) 


FRONT BRAKES REAR DISC BRAKES 
Torque/Inspection, page 19-6 Torque/Inspection, page 19-17 
Front Brake Pads, page 19-7 PARKING BRAKE Rear Brake Pads, page 19-18 
Front Caliper, page 19-9 Adjustment, page 19-5 Rear Brake Disc, page 19-20 
Front Brake Disc, page 19-11 Disassembly and Reassembly, Rear Caliper, page 19-21 


page 19-29 


BRAKE PEDAL 
Adjustment, page 19-4 


MASTER CYLINDER AND BRAKE BOOSTER 


Removal/installation, page 19-13 
Master Cylinder, page 19-14 BRAKE HOSES/PIPES 


с Inspection, page 19-27 
Brake Booster 19-15 
хехе стони Brake Hose Replacement, раде 19-28 
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Pedal Height 


Adjustment 


Disconnect the brake switch connector, loosen the 
brake switch locknut and back off the brake switch 
until it is no longer touching the brake pedal. 


Measure the pedal height from the left side center 
of the pedal surface. 


PUSHROD BRAKE 
LOCKNUT SWITCH 


BRAKE SWITCH 
LOCKNUT 


Screw in the brake switch until its plunger is fully 
depressed (threaded end touching the pad on the 
pedal arm). Then back off the switch 1/4 turn to 
make 0.3 mm (0.01 in) of clearance between the 
threaded end and pad. Tighten the locknut firmly. 
Connect the brake switch connector. 


CAUTION: Check that the brake lights go off 
when the pedai is released. 


LOCKNUT 


Brake Pedal Free Play inspection: 
Stop the engine and inspect the play by pushing the 
pedal by hand. 


: Pedal Free Play 
1-5 mm (1/16— 13/64 in) 
: Standard Pedal Height (with floor mat 


removed) CAUTION: If the pedal free play is insufficient, it 


Brake Pedal Free Play: 1—5 mm (1/16— 13/64 in) 


MT: 165 mm (6.5 in) minimum 


may result in brake drag. 
AT: 186 mm (7.3 in) minimum 


Loosen the pushrod locknut and screw the pushrod 
in or out with pliers until the standard pedal height 
from the floor is reached. After adjustment, tighten 
the locknut firmly. 


the pedal 


PUSHROD LOCKNUT 
15 №т (1.5 kg-m, 11 lb-ft} for cars without ABS 
19 N-m (1.9 kg-m, 14 Ib-ft) for cars with ABS 


Parking Brake 


Adjustment 


NOTE: After rear brake caliper servicing, loosen the 5. Tighten the adjusting nut until the rear wheels drag 
parking brake adjusting nut, start the engine and slightly when turned. 

depress the brake pedal several times to set the self- 

adjusting brake before adjusting the parking brake. 


Block the front wheels before jacking up ADJUSTING NUT 
the rear of the car. 


1. Raise the rear wheels off the ground. 


2. Make sure the lever of the rear brake caliper con- 
tacts the pin of the brake caliper. 


Release the parking brake lever and check that the 
rear wheels do not drag when turned. Readjust if 
necessary. 

With the equalizer properly adjusted, the rear 


brakes should be fully applied when the parking 
brake lever is pulled up 6 to 10 clicks. 


3. Pull the parking brake lever up one notch. 


4. Remove the front console and center console (see 
page 20-51). 


PARKING BRAKE LEVER 
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Front Brakes 
Torque/Inspection 


@ Never use an air hose or dry brush to clean brake assemblies. 
@ Use an OSHA-approved vacuum cleaner, to avoid breathing brake dust. 
@ Contaminated brake discs or pads reduce stopping ability. 


CAUTION: 

Ф Do not spill brake fluid on the car; it may damage the paint: if brake fluid does contact the paint, wash it off immediate- 
ly with water. 

@ To prevent spills, cover the hose joints with rags or shop towels. 

© Clean all parts in brake fluid and air dry; blow out all passages with compressed air. 

€ Before reassembling, check that all parts are free of dust and other foreign particles. 

€ Replace parts with new ones whenever specified to do so. 

* Make sure no dirt or other foreign matter is allowed to contaminate the brake fluid. 

€ Do not mix different brands of brake fluid as they may not be compatible. 

€ Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 


NOTE: 
€ Coat piston, piston seal, and caliper bore with clean brake fluid. 
© Replace all rubber parts with new ones whenever disassembled. 


c-ÉSmnst) : Brake cylinder grease (P/N: 08733 — ВО20Е) or equivalent rubber grease. 


WEAR INDICATOR 
Install inner pad with 
its wear indicator upward. 


INNER PAD SHIM B 
Check for wear or 
damage. 

Apply Molykote® M77 
to shim A side of shim. 


B 


INNER PAD SHIM A 7 


Check for wear or 
damage. 

Apply Molykote® M77 
to both sides of shim. 


10 x 1.0 mm BRAKE PADS 
50 N-m (5.0 kg-m, 
36 Ib-ft) 


Check lining thickness. 


E — : Silicone grease. 


OUTER PAD SHIM 
Check for wear or 


damage. 12x 1.25 m 
Apply Molykote® M77 PIN B 110 N-m (11.0 kg-m, 
to pad side of shim. ^ Check for bending or 80 lb-ft) 


/ 


датаде. 


Samm 


ы. 


BUSHING 


PIN BOOT 
Replace. 


@ 0) 
PINA 
Check for bending or 
damage. 


AH 


CALIPER BRACKET 
Check for cracks. 


RETAINER 
Check for 
BLEED SCREW ж кү 
өт damage. 
(0.9 kg-m, 6.5 Ib-ft) а 
CALIPER BODY PISTON SEAL PISTON BOOT 
` Replace. 
Check for scoring Replace. 
on cylinder wall. PISTON зе 
бинн Check for scoring 
on surface. 
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Front Brake Pads 


Inspection/Replacement 


A WARNING 


€ Never use an air hose or dry brush to clean brake 
assemblies. 

@ Use an OSHA-approved vacuum cleaner, to avoid 
breathing brake dust. 


Loosen the front wheel lug nuts slightly, then raise 
the car and support on safety stands, 
Remove the front wheels. 


Remove the caliper bolt and pivot the caliper up out 
of the way. 


CALIPER BOLT 


CALIPER 
BODY 


3. If the brake pad thickness is less than service limit 
at step 5, replace the front pads as a set. 


6) 


Remove the pad shims, pad retainers and pads. 


Using vernier calipers, measure the thickness of 
each brake pad lining. 


Brake Pad Thickness: 

Standard: 
F22A1 and H23A1 engine: 12.5 mm (0.49 in) 
H22A1 engine: 11.0 mm (0.43 іп) 

Service Limit: 
1.6 mm (0.06 in) 


BACKING PLATE 


NOTE: Measurement does not include pad backing 
plate thickness. 


Clean the caliper thoroughly; remove any rust, and 
check for grooves or cracks. 


Install the pad retainers. 


PAD RETAINERS 


CALIPER 
BRACKET 
(cont'd) 


Front Brake Pads 
Inspection/Replacement (cont'd) 


8. Apply Molykote® M77 compound to the pad 
shims and the back of the pads. Wipe off excess. 


. Install the brake pads and pad shims correctly. 


@ When reusing the pads, always reinstall the 
brake pads in their original positions to prevent 
loss of braking efficiency. 

€ Contaminated brake discs or pads reduce stop- 
ping ability. Keep grease off the discs and pads. 


NOTE: Install the pad with the wear indicator on 
the inside. 


INNER PAD SHIM A 
Apply Molykote® 
M77 to both 

+ sides of shim. 


Apply Molykote® 
M77 to inner 
side of shim. 


INNER PAD SHIM B 
Apply Molykote® В 
M77 ce ane’ INNER BRAKE PAD 
side of Saim. (With wear 
indicator) OUTER BRAKE PADS 
10. Push in the piston so that the caliper will fit over the 
pads. Keep the boot in position to prevent damag- 
ing the boot when pivoting the caliper down. 
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. Pivot the caliper down into position, then install the 
caliper bolt (flange bolt). 


NOTE: Make sure the pin is clean before installa- 
tion, then apply a clean silicone grease to the inside 
of the boot and the pin. 


CALIPER BOLT 
50 Nem 

(5.0 kg-m, 

36 lb-ft) 
PISTON 


12. Depress the brake pedal several times to make sure 


the brakes work, then road-test. 


NOTE: Engagement of the brake may require a 
greater pedal stroke immediately after the brake 
pads have been replaced as a set. Several applica- 
tions of the brake pedal will restore the normal 
pedal stroke. 


Front Caliper fo) 


Disassembly 


ы . |f necessary, apply compressed air to the caliper 
€ Never use an air hose or dry brush to clean brake fluid inlet to get the piston out. Place a shop rag or 


assemblies. . wooden block as shown to cushion the piston 
@ Use an OSHA-approved vacuum cleaner to avoid when it is expelled. 


breathing brake dust. Use low pressure air in short spurts. 


Remove the piston from the caliper. 
CAUTION: 


€ Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 

€ To prevent spills, cover the hose joints with rags or 
shop towels. 

€ Clean all parts in brake fluid and air dry; blow out all 
passages with compressed air. 


€ Do not place your fingers in front of the piston. 
€ Do not use high air pressure; use an OSHA- 
approved 30 PSI nozzle. 


1. Remove the banjo bolt and disconnect the brake 
hose from the caliper. 


2. Remove the caliper bolts, then remove the caliper. 


4. Remove the piston boot and piston seal. 


CAUTION: Take care not to damage the cylinder 
bore. 


WASHERS 
Replace. CALIPER BOLT 


PISTON SEAL 


Replace. W 


PISTON BOOT 
Replace. 
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Front Caliper 


Reassembly 


CAUTION: 

€ Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 
Before reassembling, check that all parts are free of 
dust and other foreign particles. 
Replace parts with new ones whenever specified to 
do so. 
Make sure no dirt or other foreign matter is allowed 
to contaminate the brake fluid. 
Do not mix different brands of brake fluid as they 
may not be compatible. 
Do not reuse the drained fluid. Use only clean DOT 3 
or 4 brake fluid. 


Clean the piston and caliper bore with brake fluid 
and inspect for wear or damage. 


Coat a new piston seal with silicone grease and in- 
stall it in the cylinder groove. 


Apply brake cylinder grease (P/N: 08733— ВО20Е) 
or equivalent rubber grease to the sealing lips and 
inside of a new piston boot, and install the boot in 
the cylinder groove. 


PISTON BOOT 
PISTON SEAL 


RUBBER GREASE 
SILICONE GREASE 
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4. Lubricate the caliper cylinder and piston with brake 
fluid, then install the piston in the cylinder with the 
dished end facing in. 


PISTON 


Install the brake pad retainers and brake pads in 
their original positions (see page 19-8). 


Always reinstall the brake pads in 
their original positions to prevent loss of braking 
efficiency. 


Install the caliper on the caliper bracket and tighten 
the caliper bolts. 


Connect the brake hose to the caliper with new 
sealing washers and tighten the banjo bolt. 


BANJO BOLT 
35 Nem (3.5 kg-m, 
25 ib-ft) 


WASHERS 


CALIPER BOLT 
50 Мет (5.0 kg-m, 
36 tb-ft) 


8. Fil the brake reservoir up and bleed the brake 


System (see page 19-12). 


Front Brake Disc 


Runout Inspection Thickness and Parallelism 


Loosen the front wheel lug nuts slightly, then raise 
the car and support on safety stands. 
Remove the front wheels. 


Remove the brake pads (see page 19-7). 


Inspect the disc surface for cracks, and rust. Clean 
the disc thoroughly and remove all rust. 


Use lug nuts and suitable plain washers to hold the 
disc securely against the hub, then mount a dial in- 
dicator as shown and measure the runout at 10 mm 
(0.4 in) from the outer edge of the disc. 


Brake Disc Runout: 
Service Limit: 0.10 mm (0.004 in) 


If the disc is beyond the service limit, refinish the 
rotor with an on-car brake lathe. The Kwik-Lathe 
produced by Kwik-Way Manufacturing Co. and the 
“Front Brake Disc Lathe'' offered by Snap-on Tools 
Co. are approved for this operation. 


Max. Refinishing Limit: 21.0 mm (0.83 in) 


NOTE: A new disc should be refinished if its 
runout is greater that O.10 mm (0.004 in). 


Inspection 


1. Loosen the front wheel lug nuts slightly, then raise 
the car and support on safety stands. 
Remove the front wheels. 


Remove the brake pads (see page 19-7). 


Using a micrometer, measure disc thickness at 
eight points, approximately 45? apart and 10 mm 
(0.4 in) in from the outer edge of the disc. 


Brake disc thickness: 
Standard: 23.0 mm (0.91 in) 


Brake Disc Parallelism: 0.015 mm (0.0006 in) max. 


NOTE: This is the maximum allowable difference 
between any thickness measurements. 


If the disc is beyond the service limit for parallelism, 
refinish the rotor with an on-car brake lathe. The 
Kwik-Lathe produced by Kwik-Way Manufacturing 
Co. and the “Front Brake Disc Lathe'' offered by 
Snap-on Tools Co. are approved for this operation. 


Max. Refinishing Limit: 21.0 mm (0.83 in) 
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Bleeding 


CAUTION: 
Use only clean DOT 3 or 4 brake fluid. 
Make sure no dirt or other foreign matter is allowed 
to contaminate the brake fluid. 
Do not mix different brands of brake fluid as they 
may not be compatible. 
Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 


NOTE: The reservoir on the master cylinder must be 
full at the start of bleeding procedure, and checked 
after bleeding each brake caliper. Add fluid as required. 
Use only clean DOT 3 or 4 brake fluid. 


BLEEDING SEQUENCE: 


Ө Front Right @ Rear Right 


@ Front Left @ Rear Left 


Have someone slowly pump the brake pedal 
several times, then apply steady pressure. 


Loosen the brake bleed screw to allow air to escape 
from the system. Then tighten the bleed screw 
securely. 


Repeat the procedure for each wheel in the se- 
quence shown above, until air bubbles no longer 
appear in the fluid. 


Check brake performance by road testing. 


BLEED SCREW 
9 Nem (0.9 kg-m, 6.5 Ib-ft) 


BLEED SCREW 


Master Cylinder and Brake Booster fo) 


Removal/Installation 


CAUTION: 

€ Be careful not to bend or damage the brake pipes when removing the master cylinder and booster. 

@ Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immediate- 
ly with water. 

To prevent spills, cover the hose joints with rags or shop towels. 

Before reassembling, check that ail parts are free of dust and other foreign particles. 

Make sure no dirt or other foreign matter is allowed to contaminate the brake fluid. 

Do not mix different brands of brake fluid as they may not be compatible. 

Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

When connecting the brake pipes, make sure that there is no interference between the brake pipes and other parts. 
Do not disassemble the master cylinder or booster. Replace them as complete assemblies. 


. Drain the brake fluid from the master cylinder. 
. Disconnect the brake fluid level switch connectors. 
. Disconnect the brake pipes from the master cylinder. 
. Remove the master cylinder mounting nuts and the master cylinder. 
. Disconnect the vacuum hose from the booster and remove the vacuum hose bracket. 
. Remove the throttle/cruise control cable bracket, then remove the throttle cable grommet from the engine compart- 
ment bulkhead. 
. Remove the intake air temperature sensor from the intake manifold. . pysHROD LOCKNUT 
. Loosen the pushrod locknut, and remove the cotter pin and joint ріп. 15 М-т (1.5 kg-m, 11 Ib-ft) for cars without ABS 
. Remove the booster mounting nuts and clevis. 19 Nem (1.9 kg-m, 14 Ib-ft) for cars with ABS 
. Remove the brake booster (see next page). CLEVIS COTTER-PIN BRAKE BOOSTER 
Replace. 4 
8х1.25 пт Do not disassemble. 
13 Nem 
(1.3 kg-m, 9 Ib-ft) 


осыом- 


m 
ооо м 


JOINT PIN —— — — — O 


Sams 


DUAL PROPORTIONING 
To right- VALVE 
rear brake Do not disassemble. 


8 x 1.25 тт 


To left-rear brake . 15 Nem 
(1.5 kg-m, 11 Ib-ft) 


MASTER CYLINDER 
Do not disassemble. 
10 x 1.0 mm 
19 Nem 


(1.9 kg-m, 14 Ib-ft) 
10 x 1.0 mm 


19 Nem 
(1.9 kg-m, 14 ib-ft) To right-front brake 


11. Install the brake booster and master cylinder in the reverse order of removal. 


NOTE: Before installing the master cylinder, check and adjust the pushrod clearance (see page 19-15). 


12. After installation, check and adjust the brake pedal height (see page 19-4). А 
13. Fill and bleed the brake system (see page 19-12). (cont'd) 
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Master Cylinder and Brake : 
Booster Master Cylinder 


Removal/Installation (cont'd) Inspection 


Booster Replacement CAUTION: 

€ Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 

@ Before reassembling, check that all parts are free of 
dust and other foreign particles. 

€ Do not try to disassemble the master cylinder 
assembly. Replace the master cylinder assembly 
with a new part if necessary. 

Ф Make sure по dirt or other foreign matter is allowed 
to contaminate the brake fluid. 


1. Pull the brake booster forward, then turn it to the 
right until the operating rod is clear of the bulkhead 
as shown below. 


Move the operating rod beyond the left damper 
base by turning the brake booster. 


BRAKE BOOSTER OPERATING ROD 


RESERVOIR CAP 
Check for blockage 
of vent holes. 


RESERVOIR SEAL 
Check for damage or 


LEFT DAMPER BASE deterioration. 


Continue to turn the brake booster until the 


operating rod points forward. 


STRAINER 

Remove accumulated 
ROD SEAL V sediment. 
Check for damage 
or deterioration. 


Remove the brake booster from the engine com- 
partment with the front cylinder shell side of the 
brake booster upward. 


FRONT CYLINDER SHELL 


MASTER CYLINDER 
SILICONE GREASE Check for leaks or damage. 


BRAKE BOOSTER 


OPERATING ROD 
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Brake Booster 


Tests 


Functional Test 


1. 


With the engine stopped, depress the brake pedal 
several times, then depress the pedal hard and hold 
that pressure for 15 seconds. If the pedal sinks, the 
master cylinder, brake line or a brake caliper is 
faulty. 


Start the engine with the pedal depressed. If the 
pedal sinks slightly, the vacuum booster is work- 
ing. If the pedal height does not vary, the booster or 
check valve is faulty. 


Leak Test 


1. 


Depress the brake pedal with the engine running, 
then stop the engine. If the pedat height does not 
vary while depressed for 30 seconds, the vacuum 
booster is OK. If the pedal rises, the booster is 
faulty. 


CAUTION: Do not try to disassemble the booster. 
Replace the booster assembly with a new one. 


With the engine stopped, depress the brake pedal 
several times using normal pressure. When the 
pedal is first depressed, it should be low. On con- 
secutive applications, pedal height should gradual- 
ly rise. If the pedal position does not vary, check 
the booster check valve. 


Check Valve Test 


1. 


Disconnect the brake booster vacuum hose at the 
booster. 


Start the engine and let it idle. There should be 
vacuum available. If no vacuum is available, the 
check valve is not working correctly. 

Replace the check valve and retest. 


CHECK VALVE 


Pushrod Clearance Adjustment 


fo) 


NOTE: Master cylinder pushrod-to-piston clearance 
must be checked and adjustments made, if necessary, 
before installing master cylinder. 


1. 


Set the special too! on the master cylinder body; 
push in the center shaft until the top of it contacts 
with the end of the secondary piston by turning the 
adjusting nut. 
PUSHROD ADJUSTMENT GAUGE 
07JAG — SD40100 


ADJUSTING NUT 


SECONDARY PISTON 
CENTER SHAFT 


Without disturbing the center shaft's position, in- 
Stall the special tool upside down on the booster. 


Install the master cylinder nuts and tighten to the 
specified torque. 


Connect the booster in-line with a vacuum gauge 
0—760 mm Hg (0—30 in Hg) to the booster's 
engine vacuum supply, and maintain a engine 
speed that will deliver 500 mm Hg (20 in Hg) 
vacuum. 


With a feeler gauge, measure the clearance be- 
tween the gauge body and the adjusting nut as 
shown. 


Clearance: 
Cars without ABS: 0—0.4 mm (0—0.02 in) 
Cars with ABS: 0—0.2 mm (0— 0.01 in) 
VACUUM GAUGE 
HM 0--760 mm Hg (0—30 in Hg) 
^ (Commercially 
Available) 


15 Nem (1.5 kg-m, 
11 lb-ft) 


ADJUSTING NUT cont'd) 


Brake Booster 
Pushrod Clearance Adjustment (cont'd) 


NOTE: If the clearance between the gauge body and . Adjust the pushrod length as shown if the booster 
adjusting nut is 0.4 mm (0.02 in) [cars with ABS: 0.2 is removed. 

mm (0.01 in)], the pushrod-to-piston clearance is О 

mm. However, the clearance between the gauge body 

and adjusting nut is O mm, the pushrod-to-piston 116 + 0.5 mm 

clearance is 0.4 mm (0.02 in) [cars with ABS: 0.2 mm (4.6 + 0.02 in) 

(0.01 in)] or MORE. Therefore, it must be adjusted and 
rechecked. 


6. If the clearance is incorrect: 

— Cars without ABS: loosen the star locknut and 
adjust the clearance by turning the adjuster in or 
out while holding the pushrod. 

Tighten the star locknut to the specified torque 
and remove the special tool. 
lump 
NOTE: 
е Adjust the clearance while the specified vacuum 
is applied to the booster. 
@ Hold the clevis while adjusting. 


0—0.4 mm (0—0.02 іп) 
< 


CLEVIS 


LOCKNUT 


15 N-m 
STAR LOCKNUT (1.5 kg-m, 


22 Nem PUSHROD 11 lb-ft 
(2.2 kg-m, 16 ib-ft) 4 


CLEVIS 
Install the master cylinder (see page 19-13). 


After installation, perform the following inspec- 


tions and adjust if necessary. 
€ Brake pedal height (see page 19-4) 
€ Brake pedal free play (see page 19-4) 


PUSHROD ADJUSTER 
ADJUSTMENT GAUGE 
07JAG— SD40100 
— Cars with ABS: remove the special tool and ad- 
just the clearance by turning the adjuster in or 
out while holding the output rod. 
0—0.2 mm (0—0.01 in) 
< 


fms 


OUTPUT ROD 


Rear Disc Brakes fo) 


Torque/Inspection 


А WARNING 


€ Never use an air hose or dry brush to clean brake assemblies. 
€ Use an OSHA-approved vacuum cleaner, to avoid breathing brake dust. 
@ Contaminated brake discs or pads reduce stopping ability. 


CAUTION: 

* Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immediate- 
ly with water. 

To prevent spills, cover the hose joints with rags or shop towels. 

Clean all parts in brake fluid and air dry; blow out all passage with compressed air. 

Before reassembling, check that all parts are free of dust and other foreign particles. 

Replace parts with new ones whenever specified to do so. 

Make sure no dirt or other foreign matter is allowed to contaminate the brake fluid. 

Do not mix different brands of brake fluid as they may not be compatible. 

Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 


NOTE: 
€ Coat piston, piston seal, and caliper bore with clean brake fluid. 
@ Replace all rubber parts with new ones whenever diassembled. 


жс. 
БЕТІН : Brake cylinder grease (P/N: 08733— BO20E) or equivalent rubber grease. E : Silicone grease. 


BRAKE PADS RETAINER OUTER PAD SHIM 
Check lining thick- Check for weakness Check for wear. 10 x 1.25 mm 
; ness. or damage. Apply Molykote® M77 to 39 Nem 
| INNER PAD SHIM / pad side of shim. (3.9 kg-m, 28 Ib-ft) 
Check for wear. 
Apply Molykote® M77 to 


PARKING NUT Check Ss Фр 


10 x 1.25 mm for damage. 


28 Nem (2.8 kg-m, 
BLEED SCREW > 
9 N-m (0.9 kg-m, (d. 
6.5 lb-ft) 


20 lb-ft) 
8 mm FLANGE BOLT 
23 Nem (2.3 kg-m, 17 lb-ft} 


SPRING 
WASHER 


%, 


САМ ВООТ 
Replace. 


pad side of shim. CALIPER 
7 PINA BRACKET 
б | Check for 
Cr cracks. 
CAM 


PAD SPRING а 
PIN В 
Check for wear or 9018 


SLEEVE PISTON Яшин 


Check for wear 
or damage. 


ADJUSTING BOLT 


Chock for wearior PISTON ASSEMBLY 
Check for scoring on 


© the surface. 
“” РАСЕН 
We 
CIRCLIP 
cub ^" 
B ORY 


Replace PISTON BOOT 
Я банку 2% : Replace. 
SPRING. CALIPER BODY © as ae O ско 
қ Check for scoring Check for damage: PISTON SEAL 
: on cylinder wall. ADJUSTING Replace. 
8 mm FLANGE BOLT Check for SPRING COVER 


23 М-т (2.3 к-т, 17 lb-ft} Check for damage. 


weakness. 
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Rear Brake Pads 


Inspection/Replacement 


@ Never use an air hose or dry brush to clean brake 
assemblies. 

@ Use an OSHA-approved vacuum cleaner, to avoid 
breathing brake dust. 


1. Block the front wheels, loosen the rear wheel lug. 


nuts slightly, support the rear of car on safety 
stands, then remove the rear wheels. 
Release the parking brake. 


2. Remove the caliper shield. 


CALIPER SHIELD 


3. Remove the two caliper mounting bolts and the 
caliper from the bracket. 


CAUTION: 

@ Thoroughly clean the outside of the caliper to 
prevent dust and dirt from entering inside. 

© Support the caliper with a piece of wire so that it 
does not hang from the brake hose. 


CALIPER MOUNTING 
BOLTS 


BRACKET 


CALIPER 


If lining thickness is less than service limit at step 5, 
replace the rear pads as a set. 


Remove the pad shims, pads and pad retainers. 


Using vernier calipers, measure the thickness of 
each brake pad lining. 


Brake Pad Thickness: 
Standard: 9.0 mm (0.35 in) 
Service Limit: 1.6 mm (0.06 in) 


BACKING PLATE 


NOTE: Measurement does not include pad backing 
plate thickness. 
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Clean the caliper thoroughly; remove any rust, and 
check for grooves or cracks. 


9. Rotate the caliper piston clockwise into place in the 
cylinder, then align the cutout in the piston with the 


tab on the inner pad by turning the piston back. 

7. Make sure that the pad retainers are installed in the 
correct positions. CAUTION: Lubricate the boot with silicone grease 

to avoid twisting the piston boot. If piston boot is 


twisted, back it out so it sits properly. 
PAD RETAINERS 


10. Install the caliper on the caliper bracket and tighten 
the caliper mounting bolts. 


CALIPER CALIPER BRACKET 


8. Install the brake pads and pad shims on caliper 
bracket. CALIPER MOUNTING 

BOLTS 

23 Nem (2.3 kg-m, 


€ When reusing the pads, always reinstall the 
brake pads in their original positions to prevent 
loss of braking efficiency. 

* Contaminated brake discs or pads reduce stop- 
ping ability. Keep grease off the discs and pads. 


PISTON BOOT 


сиу 


NOTE: 

% Apply Molykote® M77 to the pad side of the 
shims. Wipe excess grease off the shims. 

Ф Install the inner pad with its wear indicator fac- 
ing upward. 


WEAR 


CALIPER SHIELD 


12. Depress the brake pedal several times to make sure 
OUTER PAD the brakes work, then road-test. 

SHIM 

NOTE: Engagement of the brake may require a 
greater pedal stroke immediately after the brake 
pads have been replaced as a set. Several applica- 
tions of the brake pedal will restore the normal 
pedal stroke. 


INNER PAD 
SHIM 


REAR BRAKE PADS 
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Rear Brake Disc 


Runout Inspection 


Loosen the rear wheel lug nuts slightly, then raise 
the car and support on safety stands. 
Remove the rear wheels. 


Remove the brake pads (see page 19-18). 


Inspect the disc surface for grooves, cracks, and 
rust. Clean the disc thoroughly and remove all rust. 


Use lug nuts and suitable plain washers to hold the 
disc securely against the hub, then mount a dial in- 
dicator as shown and measure the runout at 10 mm 
(0.4 in) from the outer edge of the disc. 


Brake Disc Runout: 
Service Limit: 0.10 mm (0.004 in) 


if the disc is beyond the service limit, refinish the 
rotor. 


Max. Refinishing Limit: 8.0 mm (0.32 in) 


WHEEL NUT 
110 Nem 
(11 kg-m, 80 Ib-ft) 


NOTE: A new disc should be refinished if its 
runout is greater than 0.10 mm (0.004 in). 
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Thickness and Parallelism 
Inspection 


1. Loosen the rear wheel lug nuts slightly, then raise 
the car and support on safety stands. 
Remove the rear wheels. 


Remove the brake pads (see page 19-18). 


3. Using a micrometer, measure disc thickness at 
eight points, approximately 45? apart and 10 mm 
(0.4 in) in from the outer edge of the disc. 


Brake Disc Thickness: 
Standard: 10.0 mm (0.39 in) 


Brake Disc Parallelism: 0.015 mm (0.0006 in) max. 


NOTE: This is the maximum allowable difference 
between any thickness measurements. 


If the disc is beyond the service limit for parallelism, 
refinish the rotor. 


Max. Refinishing Limit: 8.0 mm (0.32 in) 


Rear Caliper 
Disassembly 


@ Never use an air hose or dry brush to clean brake 
assemblies. 

@ Use an OSHA-approved vacuum cleaner to avoid 
breathing brake dust. 


CAUTION: 

е Do not spill brake fluid on the саг; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 

Ф To prevent spills, cover the hose joints with rags or 
shop towels. 

€ Clean all parts in brake fluid and air dry; blow out all 
passages with compressed air. 


Remove the caliper shield (see page 19-18). 


Remove the lock pin and clevis pin. 
Remove the cable clip and disconnect the parking 
brake cable from the arm. 


LOCK PIN 


PARKING BRAK 
CABLE 


CABLE CLIP 


3. Remove the banjo bolt and two sealing washers. 


4, Remove the two caliper mounting bolts and caliper 
body from the bracket. 


CALIPER MOUNTING BOLT 


CALIPER 
SEALING BODY 


WASHERS 
Replace. 


©) 


Remove the pad spring from the caliper body. 
Remove the piston by rotating the piston 
counterclockwise with the special tool and remove 
the piston boot. 


CAUTION: Avoid damaging the piston. 


PISTON BOOT 
Replace. 


EXTENSION BAR 
Commercially available 


LOCKNUT WRENCH 
07916--6390001 


Remove the piston seal. 


CAUTION: Take care not to damage the cylinder 
bore. 


PISTON SEAL 
Replace. 


(cont'd) 
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төтен 


Rear Caliper 
Disassembly (cont'd) 


8. Install the special tool between the caliper body 11. Lower the locknuts fully and tighten the locknuts 
and spring cover. securely. 
CAUTION: Be careful not to damage the inside of NOTE: Keep the locknuts in this position until you 
the caliper cylinder during caliper disassembly. reinstall the circlip. 


9. Position the locknuts as shown, then turn the shaft 
until the plate just contacts the caliper body. 


/ 


NOTE: Do not compress the spring under the 
spring cover. 


PRO. 


( 
2 


| 


CKNUTS 
LOCKNUTS 0 


PLATE PLATE 


BRAKE SPRING 
COMPRESSOR 
O7HAE—SG00100 


SPRING 


COVER 12. Remove the circlip with snap ring pliers. 


SNAP RING 
PLIERS 
07914—SAS50000 


10. Turn the shaft clockwise 1/4--1/2 turn to com- 
press the adjusting spring B in the caliper body. 


CAUTION: To prevent damage to the inner com- 
ponents, do not turn the shaft more than 1/2 turn. 


CIRCLIP 
LOCKNUTS 


ADJUSTING 
SPRING B 
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13. Hold the plate with your fingers and turn the shaft 
counterclockwise. Remove the special tool from 
the catiper. 


LOCKNUTS 


PLATE 


14. Remove the adjusting bolt. 


15. Remove the spring cover, adjusting spring B, 
spacer, bearing A and cup from the adjusting bolt. 


ADJUSTING SPRING B 


BEARING A 


ADJUSTING BOLT 


SPACER 


SPRING COVER 


©) 


16. Remove the sleeve piston, and remove the pin from 
the cam. 


O-RING 
Replace. 


PIN 


SLEEVE PISTON 


17. Remove the return spring. 


18. Remove the parking lever and cam as an assembly 
from the caliper body. 


CAUTION: Do not loosen the parking nut with the 
cam installed іп the caliper body. If the lever and 
shaft must be separated, hold the lever in a vise 
and loosen the parking nut. 


19. Remove the cam boot. 


RETURN 
SPRING 


PARKING LEVER/ 
CAM ASSEMBLY 


PARKING NUT 


CAM BOOT 
Replace. 
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Rear Caliper 


Reassembly 


CAUTION: 
Ф Do not spill brake fluid on the car; it may damage the 


1. 


paint; if brake fluid does contact the paint, wash it 
off immediately with water. 

Before reassembling, check that all parts are free of 
dust and other foreign particles. 

Replace parts with new ones whenever specified to 
do so. 

Make sure no dirt or other foreign matter is allowed 
to contaminate the brake fluid. 

Do not mix different brands of brake fluid as they 
may not be compatible. 

Do not reuse the drained fluid. Use only clean DOT 3 
or 4 brake fluid. 


Pack all cavities of the needle bearing with com- 
mercially available assembly tube. 


Coat the new cam boot with commercially 
available assembly lube and install it in the caliper 
body. 


Apply commercially available assembly lube to the 
pin contacting area of the cam and install the cam 
and lever assembly into the caliper body. 


Install the return spring. 


CAUTION: 

@ When the cam and lever were separated, be 
sure to assemble them before installing the cam 
in the caliper body. Install the lever and spring 
washer, apply locking agent to the threads, and 
tighten the parking nut while holding the lever 
with a vise. 

€ Avoid damaging the cam boot since it must be 
installed before the cam. 

* When installing the cam, do not allow the cam 
boot lips to turn outside in. 


Cons : Commercially available 
assembly lube 
PARKING NUT RETURN 


28 N-m (2.8 kg-m, SPI 
20 Ib-ft) RING 


Replace. 


5. Install the pin in the cam. 
6. Install a new O-ring on the sleeve piston. 


7. install the sleeve piston so the hole in the bottom of 
the piston is aligned with the pin in the cam, and 
two pins on the piston are aligned with the holes in 
the caliper. 


HOLES 


SLEEVE PISTON 
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8. Coat a new cup with brake cylinder grease (P/N: 
08733--В020Е) or equivaient rubber grease, and 
install it with its groove facing the bearing A side of 
the adjusting bolt. 


9. Fit the bearing A, spacer, adjusting spring B and 


spring cover on the adjusting bolt, and install them 
in the caliper cylinder. 


SPRING 
COVER 
ADJUSTING 
SPRING B 
Oa spacer 
BEARING A 


ADJUSTING 
BOLT 


Ta 
= базу 


10. Install the special tool on the spring cover and turn 
the shaft until the locknut contacts the plate. 


SHAFT. 


BRAKE SPRING 
COMRESSOR 
07HAE— 5600100 


СО 


М 


14. Apply brake cylinder grease (P/N: 08733 – ВО20Е) 


41. Check that the flared end of the spring cover is 
below the circlip groove. 


12. Install the circlip in the groove, then remove the 
special tool. 


NOTE: Check that the circlip is seated in the 
groove properly. 


SNAP RING 
PLIERS 
07914—SA50000 


13. Coat a new piston seal with silicone grease and in- 
stall it in the caliper. 


or equivalent rubber grease to the sealing lips and 
inside of a new piston boot, and install it in the 
caliper. 

PISTON SEAL 


E — 


SILICONE GREASE 


PISTON BOOT 


RUBBER GREASE " 
(cont’d) 
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Rear Caliper 
Reassembly (cont'd) 


15. Coat the outside of the piston with brake fluid and 
install it on the adjusting bolt while rotating it 
clockwise with the special tool. 


CAUTION: Avoid damaging the piston and piston 
boot. 


LOCKNUT WRENCH 
07916 —6390001 


EXTENSION BAR 
Commercially available 


16. Install the pad spring on the caliper. 


PAD SPRING 


17. Install the brake pad retainers and brake pads. 


18. Align the cutout in the piston with the tab on the in- 
ner pad (see page 19-19). 


19. Install the caliper on the caliper bracket and tighten 
the caliper mounting bolts. 


20. Connect the brake hose to the caliper with new 
sealing washers and tighten the banjo bolt. 


CALIPER MOUNTING BOLTS 
23 М-т (2.3 kg-m, 17 ib-ft) 
BANJO CALIPER BRACKET 
BOLT 
35 N-m (3.5 kg-m, 
25 lb-ft) 


CALIPER 
WASHERS 


21. Insert the parking brake cable through the arm and 
connect the parking brake cable to the lever with 
the clevis pin and lock pin. 

Install the cable clip securely. 


CLEVIS PIN LOCK PIN 


PARKING BRAKE 
CABLE 


CABLE CLIP 


22. Fill the brake reservoir up and bleed the brake 
system {see page 19-12). 


23. Operate the brake pedal several times, then adjust 
the parking brake (see page 19-5). 


Brake Hoses/Pipes fo) 


Inspection 


1. Inspect the brake hoses for damage, leaks, interference or twisting. 
2. Check the brake lines for damage, tipping, rusting or leakage. Also check for bent brake lines. 
3. Check for leaks at hose and line joints or connections, and retighten if necessary. 


CAUTION: Replace the brake hose clip whenever the brake hose is serviced. 


BRAKE LINE-TO-BRAKE HOSE 
15 Nem (1.5 kg-m, 11 Ib-ft) 


BRAKE LINE-TO-BRAKE HOSE 
15 Nem (1.5 kg-m, 11 Ib-ft) 


MASTER CYLINDER-TO-BRAKE LINE 
19 Nem (1.9 kg-m, 14 Ib-ft) 


BLEED SCREW BLEED SCREW 

9 N-m (0.9 kg-m, 6.5 ib-ft) 9 N-m (0.9 kg-m, 6.5 lb-ft} 
BRAKE HOSE-TO-CALIPER BRAKE HOSE-TO-CALIPER 

(BANJO BOLT) (BANJO BOLT) 

35 Nem (3.5 kg-m, 25 Ib-ft) 35 Nem (3.5 kg-m, 25 lb-ft} 
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Brake Hoses/Pipes 
Brake Hose Replacement 


CAUTION: 
Before reassembling, check that ай parts are free of 
dust and other foreign particles. 
Replace parts with new ones whenever specified to 
do so. 
Use only clean DOT 3 or DOT 4 brake fluid. 
Make sure no dirt or other foreign matter is allowed 
to contaminate the brake fluid. 
Do not mix different brands of brake fluid as they 
may not be compatible. 
Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 


Replace the brake hose if the hose is twisted, 
cracked or if it leaks. 


Disconnect the brake hose from the brake pipe us- 
ing a 10 mm flare nut wrench. 


FLARE NUT 


WRENCH BRAKE PIPE 


Remove and discard the brake hose clip from the 
brake hose. 


Remove the banjo bolt and disconnect the brake 
hose from the caliper. 


Remove the brake hose clamp bolts and the brake 
hose. 
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BRAKE HOSE CLIP 
Replace. 


BRAKE HOSE MOUNTING 
BOLT 

{8 x 16 mm) 

22 Nem (2.2 kg-m, 


BRAKE HOSE ^, 
MOUNTING BOLT 

{8 x 20 тт) | 2, 
22 М-т (2.2 kg-m, ; 
16 Ib-ft) 


_/ BRAKE HOSE 
MOUNTING BOLT 
10 Nem (1.0 kg-m, 
7 Ib-ft) 

6. Install a new brake hose with the brake hose clamp 
bolts. 


(3.5 kg-m, 25 Ib-ft) 


Connect the brake hose to the caliper with the ban- 
jo bolt and new sealing washers. 


Install a new brake hose clip on the brake hose. 


Connect the brake hose to the brake pipe. 


15 Nem 
(1.5 kg-m, 11 ib-ft) 


BRAKE HOSE CLIP 


10. After installing the brake hose, bleed the brake 
system (see page 19-12), check the hose and line 
joints for leaks, and tighten if necessary. 


Parking Brake 60) 


Disassembly and Reassembly 


CAUTION: The parking brake cables must not be bent or distorted. This will lead to stiff operation and premature cable 
failure. 


PARKING BRAKE CABLES 
Check for faulty movement. 


PARKING BRAKE LEVER 
Check for smooth 
operation. 


BRACKET 


ADJUSTING 
NUT 


CLEVIS PIN LOCK PIN 
Replace. 


EQUALIZER 


(Sliding 
surface} 


Disconnect the parking brake cable from the lever on 
the caliper by removing the lock pin and clevis pin, and 
remove the cable from the arm by removing the clip. 


CLEVIS PIN LOCK PIN 


PARKING BRAKE 
CABLE 


CLIP 
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Anti-lock Brake System (ABS) 


Special Tools ................................ 

Illustrated Index ............................ 

Anti-lock Brake System (ABS) 
Features/Construction/ 

Operation .............................. 
Circuit Diagram ............................. 
Wiring/Connector Locations ............ 
ALB Checker 

Function Test ............................ 
Wheel Sensor Signal 
Confirmation ......................... 
Troubleshooting 
Anti-lock Brake System (ABS) 
Indicator Light ........................ 
Symptom-to-System Chart .......... 
Flowcharts ............................... 
Hydraulic System 
Index Hydraulic Connections ........ 
Relieving Accumulator/ 
Line Pressure ......................... 


Modulator Unit 


Removal/Installation ................... 19-82 

Index/Torque ............................. 19-83 
Solenoids 

Laak Tost E 19-84 
Pump 

Pressure Switch Replacement ...... 19-84 
Accumulator 

Disposal .................................... 19-85 
Bleeding .................................... 19-86 
Electronic Components 

ABS Control Unit Replacement ..... 19-87 

Relay Inspection ......................... 19-87 
Pulsers/Wheel Sensors 

Inspection ................................. 19-88 


Wheel Sensor Replacement .......... 19-89 


манын 2-22. А ИРИ i UC Ge e | ы 


Special Tools 


Ref. No. Tool Number Description Oty Page Reference 
@) 07HAA — 5600101 or Bleeder T-wrench 1 19-57, 19-64, 
07HAA — 5G00100 19-81, 19-86 
© 07HAJ— SGOO10A or AL8 Checker 1 19-51, 19-53, 
07HAJ— SGOO10B 19-86 
07HAJ —SG00200 ALB Checker (Canada) 1 


Ф 


Шиѕїгаїеа Index 


The accumlator contains high-pressure nitrogen gas, do not puncture, expose to flame or attempt to 
disassemble the accumiator or it may explode; severe personal injury may result. 


BRAKE HOSES/PIPES 

MODULATOR UNIT REAR WHEEL SENSOR Inspection, page 19-27 

i i Inspection, page 19-88 Brake Hose Replace: t 
Hydraulic Connection, page 19-80 Replacement, page 19-89 р! ment, 
Removal/Installation, page 19-82 page 19-28 
Index/Torque, page 19-83 
Accumulator, page 19-85 
HYDRAULIC SYSTEM 
Relieving Accumulator/Line 
Pressure, page 19-81 
Bleeding, page 19-86 


PARKING BRAKE 

Adjustment, page 19-5 
ABS CONTROL UNIT Disassembly and 
Replacement, page 19-87 Reassembly, page 19-29 


BRAKE PEDAL 
Adjustment, page 19-4 


FRONT BRAKES 


Torque/Inspection, page 19-6 REAR DISC BRAKES 

Front Brake Pads, page 19-7 Torque/Inspection, page 19-17 
[ Front Caliper, page 19-9 Rear Brake Pads, page 19-18 

Front Brake Disc, page 19-11 Rear Brake Disc, page 19-20 


Rear Caliper, page 19-21 
FRONT WHEEL SENSOR 
Inspection, page 19-88 
MASTER CYLINDER AND BRAKE BOOSTER Replacement, page 19-89 
Hydraulic Connection, page 19-80 
Master Cylinder, page 19-14 
Brake Booster, page 19-15 
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Anti-lock Brake System (ABS) 


Features/Construction/Operation 


In a conventional brake system, if the brake pedal is depressed very hard, the wheels can lock before the vehicle comes 
to a stop. In such a case, the stability of the vehicle is reduced if the rear wheels are locked, and maneuverability of the 
vehicle is reduced if the front wheels are locked, creating an extremely unstable condition. 

The Anti-lock Brake System (ABS) modulates the pressure of the brake fluid applied to each front caliper or both rear 
catipers thereby preventing the locking of the wheels, whenever the wheels are likely to be locked due to hard braking. It 
then restores normal hydraulic pressure when there is no longer any possibility of wheel locking. 


Features 


Increased braking stability can be achieved regardless of changing driving conditions. 

The maneuverability of the vehicle is improved as the system prevents the front wheels from locking. 

When the anti-lock brake system goes into action, a kickback is felt on the brake pedal. 

The system is equipped with a self-diagnosis function. When an abnormality is detected, the ABS indicator fight 
comes on. The location of the system's trouble can be diagnosed from the frequency of the system indicator light 
blinks. 

This system has individual control of the front wheels and common control (‘‘Select Low’’) for the rear wheels. 
“Select Low'' means that the rear wheel that would lock first (the one with the lowest resistance to lock-up) 
determines anti-lock brake system activation for both rear wheels. 


The system has a fail-safe function that allows normal braking if there's a problem with the anti-lock brake 
system. 


Construction 


іп addition to the conventional braking system, the anti-lock brake system consists of: gear pulsers attached to the 
rotating part of individual wheels; wheel sensors, which generate pulse signals corresponding to the revolution of the 
gear pulsers; ABS control unit, which controls the working of the anti-lock brake system by performing calculations bas- 
ed on the signals from the individual wheel sensors and the individual switches; modulator unit, which adjusts the 
hydraulic pressure applied to each caliper on the basis of the signals received from the ABS control unit; an accumulator, 
in which high-pressure brake fluid is stored, a pressure switch, which detects the pressure in the accumulator and 
transmits signals to the ABS control unit; a power unit, which supplies the high-pressure working fluid to the ac- 
cumulator by means of a pump; a motor relay for driving the power unit; fail-safe relays, which cut off the solenoid valve 
ground circuit when the fail-safe device is at work; and, an ABS indicator light. 


ABS CONTROL UNIT MASTER CYLINDER 
UNDER-HOOD MODULATOR Zo 


FUSE/RELAY UNIT 27 
вох 


WHEEL SENSOR 


GEAR WHEEL 
PULSER SENSOR 


Master Cylinder 


1. 


Construction 

A tandem master cylinder is used to improve the safety of the braking system. In addition, center valves are used so 
as to match the anti-lock brake system operation. 

The master cylinder has one reservoir tank which is connected to the cylinder sections by two small holes. It has two 
pistons: primary and secondary, which are crisscross connected with the calipers so that the fluid pressure works 
separately on each system (front right wheel & rear left wheel, and front left wheel & rear right wheel). 

A stop bolt for controlling movement of the primary piston is provided at the side of the master cylinder body. A reed 
switch for detecting the brake fluid volume is also provided in the cap of the reservoir tank. 


Operation 

When the brake pedal is depressed, the secondary piston is pushed through the brake booster and the center valve B 
is closed so that fluid pressure is generated on the secondary side. At the same time, the primary piston is pushed by 
the secondary fluid pressure and the center valve A is closed so that braking fluid pressure is generated both on the 
primary and secondary sides. 

When the brake pedal is released, the primary and secondary pistons are returned to the original position by the 
brake fluid pressure and piston spring. 


PORT SECONDARY 


CENTER VALVE B 


CENTER VALVE A PRIMARY 
PISTON 


(cont'd) 
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Anti-lock Brake System (ABS) 


Features/Construction/Operation (cont'd) 


3. Responses when fluid is leaking 
(1) In case of leaking from the primary system: 
Since the fluid pressure on the primary side does not rise, the primary piston is pushed by the fluid pressure of 
the secondary piston and the tension of the piston spring until the end hits on the cylinder. The braking is per- 
formed by the fluid pressure on the secondary side. 


FRONT-LEFT 


(2) In case of leaking from the secondary system: 
The secondary piston does not produce fluid pressure, keeps moving ahead, hits on the end surface of the 
primary piston so that the primary piston is pushed under the same condition as an ordinary rod. Therefore, the 
braking is conducted by the fluid pressure on the primary side. 


FRONT. REAR- 
RIGHT LEFT 
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Wheel Sensor 


The wheel sensor is a contactless type that detects the rotating speed of a wheel. It is comprised of a permanent magnet 
and coil, When the gear pulsers attached to the rotating parts of each wheel (front wheel: outboard joint of the 
driveshaft, rear: hub bearing unit) turn, the magnetic flux around the coil in the wheel sensor alternates, generating 


voltages with frequency in proportion to wheel rotating speed. These pulses are sent to the ABS control unit and the ABS 
control unit identifies the wheel speeds. 


WHEEL SENSOR 
PERMANENT 


MAGNET 


) OUTPUT 


! 


GEAR PULSER 


at HIGH SPEED 


777. at LOW SPEED 
VOLTAGE Ы : 


ABS Control Unit 


The ABS control unit consists of a main function section, which controls the operation of the anti-lock brake system, and 
subfunction, which controls the pump motor and "'self-diagnosis''. 
1. Main Function 


The main function section of the ABS control unit performs calculations on the basis of the signals from each wheel 


sensor and controls the operation of the anti-lock brake system by putting into action the solenoid valves in the 
modulator unit for each front brake and for the two rear brakes. 
2. Sub-function 


The sub-function section gives driving signals to the pump motor and also gives ‘‘self-diagnosis”’ signals, necessary 
for backing up the anti-lock brake system. 


ABS CONTROL ОМТ. SOLENOID 


WHEEL 


ү] MAIN FUNCTION 
SENSORS 


PRESSURE SWITCH 
PUMP MOTOR 


* FAIL-SAFE 


+ PUMP MOTOR CONTROL FAIL- 
PARKING BRAKE * SELF-DIAGNOSIS SAFE 
SWITCH T RELAYS 


MAIN FUNCTION 


SUB-FUNCTION 

* FAIL-SAFE 
* PUMP MOTOR CONTROL 
* SELF-DIAGNOSIS 


| (cont'd! 
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Anti-lock Brake System (ABS) 


Features/Construction/Operation (cont'd) 


1. Self-diagnostic Function 

Since the anti-lock brake system modulates the braking pressure when a wheel is about to lock, regardless of the 
driver's intention, the system operation and the braking power will be impaired if there is a malfunction in the 
system. To prevent this possibility, at speeds above 6 mph (10 km/h), the self-diagnosis function, provided in the 
sub-function of the ABS contro! unit, monitors the main system functions. When an abnormality is detected, the 
ABS indicator light goes on. There is also a check mode of the self-diagnosis system itself; when the ignition switch 
is first turned on, the ABS indicator light comes on and stays on for a few seconds after the engine starts, to signify 
that the self-diagnosis system is functional. 


2. Fail-safe Function 
When abnormality is detected in the control system by the self-diagnosis, the solenoid operations are suspended by 
turning off the relays (fail-safe relays) which disconnect the ground lines of all the solenoid valves to inhibit anti-lock 
brake system operations. Under these conditions, the braking system functions just as an ordinary one, maintaining 
the necessary braking function. When the ABS indicator light is turned on, it means the fail-safe is functioning. 


Modulator Unit 


Modulators for each wheel and solenoid valves are integrated in the modulator unit. 

The modulators for front and rear brakes are of independent construction and are positioned vertically for improved main- 
tainability. The modulators for rear brakes are provided with a PCV function (Proportioning Control Valve) in order to pre- 
vent the rear wheel from locking when the anti-lock brake system is malfunctioning or the anti-lock brake system is not 
activated. 


The solenoid valve features quick response (5 ms or less). 


The inlet and outlet valves are integrated in the solenoid valve unit. There are three solenoid valves provided, one for 
each front wheel, and one for the rear wheels. 


SOLENOID PISTON 


To Pump 
Assembly 


From Master Cylinder 
Secondary Piston 


From Master Cylinder 
Primary Piston 


To Right-front To Left-front 
From Brake Caliper Brake Caliper 
Pump 
Assembly To Left-rear To Right-rear 


Brake Caliper Brake Caliper 


Accumulator 


The accumulator is a pneumatic type which accumulates high-pressure brake fluid fed from the pump incorporated in the 
power unit. When the anti-lock brake system operates, the accumulator and the power unit supply high-pressure brake 
fluid to the modulator valve via the inlet side of the solenoid valve. 


ACCUMULATOR 


BLADDER 


Pressure Switch 


The pressure switch monitors the pressure accumulation (pressure from the pump) in the accumulator and is turned off 
when the pressure becomes lower than a prescribed level. When the pressure switch is turned off, the switching signal is 
sent to the ABS control unit. Upon receiving the signal, the ABS control unit activates the pump motor relay to operate 
the motor. If the pressure doesn't reach the prescribed value, the ABS indicator light comes on. 


Operation 
When the pressure in the accumulator rises, the Bourdon tube in the pressure switch deforms outwards. When the 
free end of the Bourdon tube moves more than the prescribed amount, the micro-switch is activated by the force of 
the spring attached to the sensing lever. When the pressure in the accumulator decreases due to anti-lock brake 
system operations, the Bourdon tube moves in the direction opposite to the one described above, and the micro- 
switch is eventually turned off. Upon receiving this signal, the ABS control unit activates the motor relay to operate 
the motor. 


BOURDON 


TUBE SENSING LEVER 


MICRO- 
SWITCH 


(cont'd 
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Anti-lock Brake System (ABS) 


Features/Construction/Operation (cont’d) 


Power Unit 


The power unit consists of a motor, filter, guide, piston rod and cylinder body. Since a guide is positioned offset to the 
center of the motor shaft, the rotation of the motor and cylinder body provides the reciprocating motion to the piston rod. 
The brake fluid is thus pressurized and fed to the relief valve, accumulator and modulator. 

As the pressure in the accumulator exceeds the prescribed level, the pressure switch is turned on. Approx. 0.5 seconds 
after receiving the ON-signal, the ABS control unit stops the motor relay operation. In this state, the pressure in the ac- 
cumulator reaches 23000 kPa (230 kg/cm?, 3270 psi). 

If the pressure doesn’t reach the prescribed value after the motor has operated continuously for a specified period, the 
ABS control unit stops the motor and activates the ABS indicator light. 


ACCUMULATOR 


yd 


PRESSURE 


Fluid from SWITCH To Modulator 


Reservoir Tank 


Motor Shaft 
(Rotation) 


ІШІ! 
ШШ 
ІШІШІШІШІ 


ШІП 


Relief Valve 


Oil Seal 
Cylinder Body Piston Rod | 
(Rotation) {Reciprocating Motion) 


Anti-lock Brake System (ABS) Indicator Light 


This warning system turns on the ABS indicator light when one or more of the below described abnormalities is detected. 
This is only a partial list. 

@ When the operating time of the motor in the power unit exceeds the specified period. 

@ When vehicle running time exceeds 30 seconds without releasing the parking brake lever. 
@ When one of the rear wheels is locked during running. 
е 
е 


When absence of speed signals from апу of the four wheel sensors is detected. 
When the activation time of all solenoids exceeds a given time or an open or short circuit is detected in the 
solenoid system. 

Ф When solenoid output is not detected in the simulated anti-lock brake system operation carried out during running 
at speeds of 6 mph (10 km/h) or more. 


To check the ABS indicator light bulb, the light is activated when the ignition switch is turned on. It is turned off after the 
engine is started if there is no abnormality in the system, 


19-40 


Operation 


1. 


Ordinary Braking Function 


In ordinary brake operations, the cut-off valve in the modulator is open, transmitting the hydraulic pressure from the 
master cylinder to the brake calipers via chamber A and chamber B. 

Chamber C is connected to the reservoir through the outlet valve, which is normally open. It is also connected to the 
hydraulic pressure source (pump, accumulator, pressure switch, etc.) via the inlet valve, which is normally closed. 
Chamber D serves as an air chamber. Under these conditions, the pressures of chambers C and D are maintained at 
about atmospheric pressure, permitting regular braking operations. 
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(cont'd) 


Anti-lock Brake System (ABS) 


Features/Construction/Operation (cont'd) 


If brake inputs (force exerted on brake pedal) are excessively large and a possibility of wheel locking occurs, the ABS 
control unit operates the solenoid valve, closing the outlet valve and opening the inlet valve. As a result, the high 
pressure is directed into chamber C, the piston is pushed upward, causing the slide piston to move upward and the cut- 
off valve to close. As the cut-off valve closes, the flow from the master cylinder to the caliper is interrupted, the volume 
of chamber B, which is connected to the caliper, increases, and the fluid pressure in the caliper declines. 

When both of the valves, inlet and outlet, are closed (when only the outlet valve is activated) the pressure in the caliper is 


maintained constant. 
When the possibility of wheel locking ceases, it is necessary to restore the pressure in the caliper. The solenoid valve is 


therefore turned off (outlet valve: open, inlet valve: closed). 


Process Caliper Pressure Outlet Valve Inlet Valve 
Electric Hydraulic Electric Hydraulic 
Power Circuit Power Circuit 


ON Close ON Open 
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Caliper pressure constant 


Caliper pressure declining | 
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----------” ON Close OFF Close 
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2. Slide Piston Function 
When the car is used on rough roads where the tires sometimes lose adhesion, the anti-lock brake system may func- 
tion excessively, causing a very large volume of brake fluid to flow into chamber C. When this occurs, the piston is 
moved excessively, resulting іп an abnormal loss of pressure in chamber В. іп order to overcome this problem, the 
slide piston is kept in proper position by spring force to prevent the pressure in chamber B from becoming negative. 
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PRESSURE CIRCUIT CHAMBER C 


{cont'd} 


19-43 


Anti-lock Brake System (ABS) 


Features/Construction/Operation (cont'd) 


3. Kickback 
When the anti-lock brake system is functioning, the piston moves upward, the volume of chamber B increases, and 
the fluid pressure on the caliper side is reduced. At the same time, the volume of chamber A is reduced and the brake 
fluid is returned to the master cylinder. When the brake fluid is pushed back to the master cylinder, the driver can feel 
the functioning of the anti-lock brake system because the brake pedal is kicked back. 


4. PCV (Proportioning Control Valve) Function 
Іп the modulator for the rear wheels, the diameters of the piston and the slide piston are distinctly different. This pro- 
vides a PCV (Proportioning Control Valve) function to prevent the rear wheels from locking during an emergency 
stop. 


(1) Before the Turning Point: 
1) When the fluid pressure from the master cylinder is below the turning point, the cut-off valve is always 
pushed downward by the force of the slide piston and its spring. 
Under these conditions, there is a gap between the cut-off valve shoulder and the sleeve. Chamber A and 
chamber B are therefore connected through the gap. The pressure from the master cylinder flows into the 
rear calipers through chamber A and chamber B. 


MASTER 
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CHAMBER B 
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2) When the fluid pressure from the master cylinder reaches the turning point, the force on the slide piston over- 
comes the force of the spring, causing the slide piston to travel upward. 
The cut-off valve, previously being in contact with the bottom of the slide piston, then moves upward and the 
cut-off valve shoulder hits the sleeve, blocking the fluid passages (the fluid pressure at this point is called the 
turning point). 
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(2) After the turning point: 
As the fluid pressure from the master cylinder increases, the pressure in chamber A becomes higher, causing a 
force to push down the large diameter portion of the piston. Consequently, the slide piston comes down, the 
cut-off vaive is pushed downward by the bottom of the slide piston, allowing chambers A and B to connect 
momentarily. As this occurs, pressure in chamber B increases, the slide piston is pushed upward, the cut-off 
valve goes up, and the connection between chamber A and chamber B is blocked again. As described above, 
when the pressure in the master cylinder is above the turning point, the slide piston reduces the pressure in the 

rear caliper to the prescribed amount by repeating this process. 
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Circuit Diagram (2WS) 
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ABS CONTROL UNIT 
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Circuit Diagram (4WS) 
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BATTERY 


UNDER-HOOD 
FUSE/RELAY BOX 


BATTERY 
{100 A) 


С 
16 SW (50 A) 


STOP HORN (15 A) 


ABS B1 (20 A) 


ABS B2 (15 A) 


ABS MOTOR 
150 A} 


ABS UNIT (7.5 A) 


FUSENo. | FUSE LABEL NAME 


23 ECU 
13 METER 


з acus — 


UNDER-DASH 
FUSE/RELAY BOX 


No. 23 (15 A) 
OND 


АЛГЫН 


GAN ELK 


ALTERNATOR 


CHARGING SYSTEM LIGHT 


BRAKE SYSTEM LIGHT 


ABS INDICATOR LIGHT 


ara 
BRNIBLK m 
вшвк —— фб 


REAR 
FAIL-SAFE 
RELAY 


ABS CONTROL UNIT 


«ТСМ (SCS) ECM 
+ ECM ISCS} AY 2 
SCS 30 BR BLUMHT 
Lom —! c Qu Qi c 
TUR pM GANRED 025 PARK 
i П ! SERVICE CHECK 
1 WGHTS CONTROLUNT] IGRN/RED | СОММЕСТОВ 
і l 
әне 1 OPNE anadal USA PARKING PSW 31 н) ¥L——— BK 
BRAKE BRAKE = 
FLUID SWITCH PRESSURE Gii 
LEVEL SWITCH 642 
SWITCH — 6404 
= m 162 


'BLU/RED © 18 WARN 2 


f аа. 4 WARN1 
t ‘GRN/WHT- 34 STOP 


ABS INSPECTION 
CONNECTOR 


<< +83 
'WHT/GRN: 2 +В1 
WHT—————60 5 +82 
YEL/RED———— — Q21 РМА 


WHT/BLK— ——4Q20 МСК 
YEUGRN ——— ———40 19 FSR 


FLW {+} 33 
SOLENOIDS 
FRONT-R RWI) 20 
— SANIBLK—e— BRNIBLK ЋЕОВІК: 9 FRIN 
ВАМИ) 23 
YEUBUC 1 FROUT 
FRONDE ВАМУ (+) 16 
— SRNIBLK——BRN/BU REOBLU———— 911 FLN 
АМЫ 24 
YEBLU— 03 FLOUT 
REAR 


RLW (+) 17 
t- 3. UfBLK—9—BRNAWHT: RED/WHT. 12 RAN 
YELWHT. 6 ROUT 


20P CONNECTOR 


RRP 7 GRY/REI 4\45 
CONTROL 
ALP 8 'GRYMHT- UNIT 


GND 


14P CONNECTOR 


ABS CONTROL UNIT CONNECTOR CASE ABS CONTROL UNIT CONNECTOR 
View from terminal side. GROUND View from terminal side. 


19-49 


Wiring/Connector Locations 
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ALB Checker 


Function Test 


NOTE: 

Ф The ALB checker is designed to confirm proper 
operation of the anti-lock brake system (ABS) by 
simulating each system function and operating con- 
dition. Before using the checker, confirm that the 
anti-lock brake system (ABS) indicator light is not in- 
dicating some other problem with the system. The 
light should go on when the ignition is first turned on 
and then go off and stay off one second after the 
engine is started. 

The checker should be used through modes 1—5 to 

confirm proper operation of the system in any one of 

the following situations: 

— After replacing any ABS component. 

— After replacing or bleeding the system fluid (0 
mode not necessary). 

— After any body or suspension repair that may 
have affected the sensors or their wiring. 

The procedure for modes 1—5 аге on this page and 

19-52, mode “0” (wheel sensor signal) is on page 

19-53. 


Disconnect the ALB checker before driv- 
ing the car. A collision can result from a reduction, or 
complete loss, of braking ability causing severe per- 
sonal injury or death. 


1. With the ignition switch off, disconnect the ABS in- 
spection connector (6P) from the connector cover 


located on the cross-member under the pas- 
senger’s seat and connect the ABS inspection 
connector (6P) to the ALB checker. 


CONNECTOR 
COVER 


ALB CHECKER 
CONNECTOR 


ABS INSPECTION 
CONNECTOR {6P} 
ALB CHECKER _\ 
07HAJ— SGOO10B 
See page 19-32 for other applicable checkers. 


NOTE: Place the vehicle on level ground with the 
wheels blocked, put the transmission in neutral for 
manual transmission models, and in | P | position for 
automatic transmission models. 


Start the engine and release the parking brake. 


Operate the ALB checker as follows: 

(1)Turn the Mode Selector switch to ''1''. 

(2)Push the Start Test switch: 

— The test in progress light should come ON. 

— |n one or two more seconds, all four monitor 
lights should come on (If not the checker is 
faulty). 

— The ABS indicator light should not come ON. 


NOTE: When the test in progress indicator light is 
ON, don't turn the Mode Selector switch. 


Monitor Lights 


4W ALB CHECKER 


Test in progress 


Power ON Start Test Mode Selector 


Turn the Mode Selector Switch to 227. 


(cont'd) 
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ALB Checker 


Function Test (cont'd) 


Depress the brake pedal firmly and push the Start 
Test switch. 

The ABS indicator light should not go on while the 
Test in Progress light is ON. There should be 
kickback on the brake pedal. 


NOTE: The operation sequence simulated by 
Modes 2, 3, 4 and 5: 


About 30 seconds 


6. Turn the Mode Selector switch to 3”, “4” and 
"B. 
Perform step 5 for each of the test mode positions. 


Mode 1: 
Sends the simulated driving signal O mph (O km/h) 
— 113 mph (180 km/h) > О mph (0 km/h) of each 
wheel to the ABS control unit. There should be NO 
kickback. 


Mode 2: 
Sends the driving signal of each wheel, then sends 
the lock signal of the left rear wheel to the ABS 
control unit. There should be kickback. 


Mode 3: 
Sends the driving signal of each wheel, then sends 
the lock signal of the right rear wheel to the ABS 
control unit. There should be kickback. 


Mode 4: 
Sends the driving signal of each wheel, then sends 
the lock signal of the left front wheel to the ABS 
control unit. There should be kickback. 


Mode 5: 
Sends the driving signal of each wheel, then sends 
the lock signal of the right front wheel to the ABS 
control unit. There should be kickback. 


Mode 6: 
Not used on this model. 
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Inspection points: 
1. The ABS indicator light comes ON. 
€ Check the Diagnostic Trouble Code and go to 
the troubleshooting, see page 19-55. 


There is no or little kickback in modes 2 through 5 
and the ABS indicator light does not come ON. 

€ Air in the high pressure line. 

€ Restricted high pressure line. 

€ Faulty modulator unit. 


Wheel Sensor Signal Confirmation 


NOTE: Use the ALB checker (mode ‘‘0’’) to confirm 
proper wheel sensor operation. 


1. Disconnect the ABS inspection connector (6Р) 
from the connector cover located on the cross- 
member under the passenger’s seat and connect 
the ABS inspection connector (6P) to the ALB 
checker. 


CONNECTOR 
COVER 


ALB CHECKER 
CONNECTOR 


ABS INSPECTION 
CONNECTOR (6P) 


ALB CHECKER 
07HAJ—SGOO10B 
See page 19-32 for other applicable checkers. 


Raise the car so that all four wheels are off the 
ground and support on safety stands. 


Turn the ignition switch ON. 


Turn the Mode Selector switch to 707. 


Monitor Lights 


4W ALB CHECKER 


Test in Progress 


Power ON Start Test Mode Selector 


With the transmission in neutral, rotate each wheel 
briskly (one revolution per second) by hand, and 
confirm that its respective monitor light on the 
checker blinks as the wheel rotates. 


NOTE: 

€ Rotating a wheel too slowly will produce only a 
weak blink of its monitor light that may be dif- 
ficult to see. 
In bright sunlight, the monitor light may be dif- 
ficult to see. Perform tests in a shaded area. 
In some instances, it may not be possible to spin 
the front wheels fast enough to get a monitor in- 
dication. If necessary, start the engine and slow- 
ly accelerate and decelerate the front wheels. 
The monitor lights should blink, indicating a 
good wheel sensor signal. 


Н any monitor light fails to blink, check the 
suspected sensor, its air gap and its 
wiring/connectors. 


Troubleshooting 


Anti-lock Brake System (ABS) Indicator Light 


Temporary Driving Conditions: 


1. 


The ABS indicator light comes on and the ABS con- 
trol unit memorizes the diagnostic trouble code 
(DTC) under certain conditions. 


NOTE: The DTCs are explained on page 19-56. 


€ The tire(s) adhesion is lost due to excessive cor- 
nering speed. 
DTC: 5, 5-4, 5-8. 

€ The vehicle loses traction when starting from a 
stuck condition on a muddy, snowy, or sandy 
road. 
DTC: 4-1, 4-2, 4-4, 4-8. 

€ When the parking brake is applied for more than 
30 seconds while the vehicle is being driven. 
DTC: 2-1. 

€ The vehicle is driven on an extremely rough 
road. 


The ABS is OK, if the ABS indicator light goes off 
after the engine is restarted. 


ABS INDICATOR LIGHT 


If you receive a customer's report that the ABS in- 
dicator light sometimes comes on, check the 
system using the ALB checker to confirm whether 
there is any trouble in the system. 

See page 19-51. 


The ABS indicator light will come on and the ABS 
control unit will memorize a DTC when there is in- 
sufficient battery voltage to the ABS control unit. 
An example would be when the battery is so weak 
that the car must be jump-started. After the battery 
is sufficiently recharged, the ABS indicator light 
will work normally after the engine is stopped and 
restarted. 


However, after recharging the battery, the DTC 
must be cleared from the ABS control unit's 
memory by disconnecting the ABS B2 (15 A) fuse 
in the under-hood fuse/relay box for at least three 
seconds. 
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ABS Indicator Light Circuit: 


CAUTION: Use only the digital multimeter to check the 
system. 


1. 


The ABS indicator light does not go оп when the ig- 
nition switch is turned on. 


Check the following items. If they are OK, check 
the ABS control unit connectors. If not loose or 
disconnected, substitute a known-good ABS con- 
trol unit and recheck: 


€ Blown ABS indicator light bulb. 

€ Open circuit in YEL wire between the No. 13 
METER (10 A) fuse in the under-dash fuse/relay 
box and gauge assembly. 

€ Open circuit in BLU/RED wire between the 
gauge assembly and ABS control unit. 

€ Poor ground connection between the ABS con- 
trol unit and the body. 


The ABS indicator light remains ON after the engine 
is started, however the ABS indicator light does not 
blink any DTC. Check the following items: 


€ Loose or poor connection of the wire harness at 
the ABS control unit. 

€ Faulty ABS B2 (15 A) fuse in the under-hood 
fuse/relay box. 

€ Open circuit in WHT wire between the ABS B2 
(15 A) fuse in the under-hood fuse/relay box and 
ABS control unit. 

€ Open circuit in BLK/YEL wire between the No. 9 
R/C MIRROR (15 A) fuse in the under-dash 
fuse/relay box and ABS controi unit. 

€ Short circuit in BLU/RED wire between gauge 
assembly and ABS control unit. 

€ Open circuit in WHT/BLU wire between alter- 
nator and ABS control unit. 


If the problem is not found, substitute a known- 
good ABS control unit and recheck whether the 
ABS indicator light remains ON. 


Diagnostic Trouble Code (DTC): 
1. 


2. 
3. 


Disconnect the service check connector from the connector cover located behind the front of the center console. 
Connect the two terminals of the service check connector with a jumper wire. 

Turn the ignition switch on, but do not start the engine. 

Record the blinking frequency of the ABS indicator light. 

The blinking frequency indicates the diagnostic trouble code (DTC). 


CAUTION: Before starting the engine, disconnect the jumper wire from the service check connector, or else the 
Malfunction Indicator Lamp (MIL) will stay on with the engine running. 


DTC indication pattern 


Turn the Ignition DTC: 4-2 DTC: 1 DTC: 7-2 
switch on Main Code: 4 Main Code: 1 Main Code: 7 
АБУ Sub-Code: 2 Sub-Code: none Sub-Code: 2 
Indicator ------ . 
light on 
ABS 
Indicator 
light off 
2 5 Second 
Connect the Second Second pause pause Second 
jumper wire pause Pause pause 
1 Second 
NOTE: 


€ The ABS control unit can indicate three DTCs (one, two or three problems). 

€ If the ABS indicator light does not light, see Troubleshooting of ABS Indicator Light Circuit page 19-54. 

€ If you miscount the blinking frequency, turn the ignition switch off then on to cycle the ABS indicator light again. 

€ After the repair is completed, disconnect the ABS 82 (15 A) fuse in the under-hood fuse/relay box for at least 
three seconds to erase the ABS control unit's memory. Then turn the ignition key on again and recheck. 

€ The memory is erased if the connector is disconnected from the ABS control unit or the ABS control unit is remov- 
ed from the body. 

€ After recording the DTC (if applicable), refer to the Symptom-to-System Chart. 


SERVICE CHECK DATA LINK CONNECTOR (3P) 


CONNECTOR (2P) NOTE: Do not attach 
the jumper wire. 


ABS INDICATOR LIGHT 


JUMPER WIRE 
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Troubleshooting 


TROUBLE CODE 


(DTC) 
MAIN | SUB- 
CODE 


PROBLEMATIC 
COMPONENT/ 
SYSTEM 


Symptom-to-System Chart 
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PAGE 


ABS pump motor 
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Wheel sensor 
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Rear fail-safe relay 


Flowcharts 


Diagnostic Trouble Code (DTC) 1: ABS Pump Motor Over-run (20 seconds) 


CAUTION: Use only the digital multimeter to check the system. 


Pre-test step: 


€ Check for fluid leaks from the functional parts and replace the faulty parts if there is a leak. 


Functional parts: 

@ Modulator unit 

@ ABS Pump assembly 

@ High pressure hose/pipe 


— With engine running, ABS in- 
dicator light is ОМ. 

— With service check connector 
jumped (see page 19-55), 
DTC 1 is indicated. 


Bleed high pressure fluid from 
the maintenance bleeder with 
the Bleeder T-wrench (see page 
19-81). 


m 


Remove the ABS pump motor 
relay. 


Connect the No. 29 and 30 ter- 
minals using a jumper wire for 
about eight seconds. 


Does the ABS pump motor run 
with an increasingly loud, 
raspy sound? 


YES 


View from under-hood fuse/relay box 


terminal side. 


aan 


|26 |32, 


HH 


Pump runs with a constant soft 
sound: 

Bleed air from anti-lock brake 
system using the procedure on 
page 19-86 and check the pump 
sound again. 


Check the accumulator fluid 
quantity by bleeding the high 
pressure line with the Bleeder T- 
wrench. 


< Is there 40—70 cc? 
YES 


(To page 19-58) 


>No (To page 19-58) 


UNDER-HOOD 
FUSE/RELAY BOX 


ABS B2 (15A) 26 


1 7 27 


ABS B1 (20A) MOTOR ABS UNT SAT n 


RELAY 
1 


E] 
E] 
Е 


UNDER-HOOD FUSE/RELAY BOX CIRCUIT DIAGRAM 


70 cc (UPPER LIMIT) 


40 cc (LOWER LIMIT) 


(cont'd: 


BLEEDER T-WRENCH 
07НАА--5С00101 


19-57 


Troubleshooting 
Flowcharts (cont'd) 


(From page 19-57) (From page 19-57) 


Connect the No. 29 and No. 30 
terminals using a jumper wire for 
about 10 seconds. 


Check if there is any change in 
the fluid level in the reservoir 


tank. 
I NO Faulty ABS pump motor (Relief 
< Is there any change? > valve is defective and open). 
Replace the ABS pump assem- 
I YES bly. 


Faulty solenoid (leakage). 
Replace the modulator unit. 


UNDER-HOOD 
FUSE/RELAY BOX 


SWITCH-SIDE CONNECTOR 


YEL 


Connect the No. 29 and No. 30 
terminals using a jumper wire for 
about 10 seconds. 


Disconnect the pressure switch Continuity? 
| 2P connector and check the con- 
tinuity between the No. 1 (YEL) 


and No. 2 (YEL) terminals. 


N Қ 
< {5 there continuity? > Replace the pressure switch. 


YES 


View from terminal side. 


The vehicle is OK at this time. | 


©). 


Diagnostic Trouble Code (DTC) 1-2: ABS Pump Motor Circuit Problem 
CAUTION: Use only the digital multimeter to check the system. 


NOTE: If a malfunction is detected, this code appears and the fail-safe function is activated. The ABS indicator light 
comes ON after restarting the engine until the DTC is erased (by disconnecting the ABS 82 (15 A) fuse in the under-hood 
fuse/relay box for three seconds). 


Pre-test steps: 

© Check ABS MOTOR |50 A) fuse in the under-hood fuse/relay box. 
€ Check ABS UNIT (7.5 A) fuse in the under-hood fuse/relay box. 
€ Check for loose under-hood fuse/relay box connectors. 


— With engine running, ABS in- 
dicator light is ON. 

— With service check connector 
jumped (see page 19-55), 
DTC 1-2 is indicated. 


T 


Check the ABS pump motor relay 
(see page 19-87). 


Does it work properly? NO a the ABS pump motor | 


YES 


View from under-hood fuse/relay box 


Connect the Мо. 29 and Мо. 30 / 1 
terminal side. 


terminals using a jumper wire. 


Ё mm d H 30 
NO 26| 32/31 33| | | 
«оов» the ABS pump motor "o (To page 19-61) — — 


YES 


| Disconnect the jumper wire. 
T 


Remove the ABS UNIT (7.5 A) Ol 


fuse in the under-hood fuse/relay 
box. |9) Ор 
Q 


Turn the ignition switch ON. E L| - DIG 


7 ABS B2 (15A) 26 
(To page 19-60! 1 26 E. 
EL 2] UNDER-HOOD 
BS POMP i 
ABS 81 (20А! TOR дао. шеші 31 FUSE/RELAY BOX 


RELAY JUMPER WIRE 


UNDER-HOOD FUSE/RELAY BOX CIRCUIT DIAGRAM 


Troubleshooting 
Flowcharts (cont'd) 


(From page 19-59) 


Check for voltage between the 

under-hood fuse/relay box ABS 

UNIT fuse No. 31 terminal and 
| body ground. 


| Repair open їп WHT/BLK wire be- 
NO tween the ABS UNIT (7.5 A) fuse 

in the under-hood fuse/relay box 
| YES and ABS control unit. 


15 there battery voltage? 


hood fuse/relay box. 


| 


Disconnect the 2P connector 
from the ABS pump motor. 


| 


Check for voltage between the 
ABS pump motor relay No. 30 
terminal and body ground. 


| Reinstall the fuse in the under- 


UNDER-HOOD Battery Voltage? 


Б Replace the under-hood fuse/ FUSEIRELAY. BOX 
Is there battery voltage? relay box. 


YES 


Check for voltage between the 
No. 32 terminal and body 


ground. 
Repair open in BLK/YEL wire be- 
NO tween the No. 9 R/C MIRROR 
15 there battery voltage? (15 A) fuse in the under-dash 
MES fuse/relay box and ABS pump 18P CONNECTOR (2WS) 
motor relay. 
: ES 2e [27] ТЕЛ [26/25] 24] 23 
Reinstall the ABS pump motor 
relay. 22| 20 38 1716 15] 14) 13 
Disconnect the 18P (4WS: 20P) Battery Voltage? 
connector from the ABS control I wn 
unit. 
View from ABS control unit terminal side. 
Check for voltage between the 
ABS control unit connector No. 20P CONNECTOR (4WS) 
18 (4У/5: No. 21) (YEL/RED) ter- 
minal and body ground. за [a3 [a2 |s1| LT [so | /]28 |27 | 26 
25 |24 |23 |22 21120 19 |18 |17 116 [15 
» = NO Repair open in YEL/RED wire be- 
< Is there battery voltage? tween the ABS pump motor relay 
uc and ABS control unit. 
YES Е Е 
Battery Voltage? YEL/RED (РМА) 


Check for loose ABS control unit -- 
connectors. Н necessary, sub- 
| stitute a known-good ABS con- View from ABS control unit terminal side. 


trol unit and recheck. 


(From page 19-59) 


Check for voltage between the 
No. 29 terminal and body 
ground. 


UNDER-HOOD 
FUSE/RELAY BOX 


NO 
Is there battery voltage? > 


Replace the under-hood fuse/ 
relay box. 


YES 


— 


Disconnect the 2P connector 
from the ABS pump motor. 


Check for voltage between the 
No. 1 (WHT/BLU) termina! and 
body ground. 


Is there battery voltage? 


YES 


4 
Check for voltage between the 
No. 1 (WHT/BLU) terminal and 
No. 2 (BLK) terminal. 


NO 
< 15 there battery уойаде? 


YES 


Faulty ABS pump motor. 
Replace the ABS pump assem- 
bly. 


HARNESS-SIDE CONNECTOR 
WHT/BLU (MOTOR RELAY) 


BLK (GROUND) 


Repair open in WHT/BLU wire 
between the ABS pump motor 
relay and ABS pump motor. 


HARNESS-SIDE CONNECTOR 


WHT/BLU (MOTOR 
RELAY) 


BLK {GROUND} 


Battery Voltage? 


View from terminal side. 


Repair open in BLK wire between 
the ABS pump motor and ground 
or poor ground (5403). 


(cont'd? 


19-61 


Troubleshooting 
Flowcharts (cont'd) 


Diagnostic Trouble Code (DTC} 1-3: High Pressure Leakage 


CAUTION: Use only the digital multimeter to check the system. 


Pre-test steps: 
Ф Check reservoir fluid level, and if necessary, fill to the MAX level line. 
Ф Check for fluid leaks from the functional parts and replace the faulty parts if there is a leak. 


Functional parts: 
ө Modulator unit 


View from under-hood fuse/relay box 
@ ABS Pump assembly 


terminal side. 
@ High pressure hose/pipe 1 í 
| 27| | | 30 
— With engine running, ABS in- [ |26 |32 x | ] [ [33 LJ 
dicator light is ON. 


— With service check connector 
jumped (see page 19-55), 
DTC 1-3 is indicated. 


Bleed high pressure fluid from 
the maintenance bleeder with 
the Bleeder T-wrench (see page 
19-81). 


ғ--------->---------- 


Remove the ABS pump motor Е 


relay. Uo 


Connect the No. 29 and No. 30 UNDER-HOOD JUMPER WIRE 
terminals using a jumper wire for FUSE/RELAY BOX 
about 10 seconds. 


---- 


Disconnect the 2Р connector Le? 
from the pressure switch. ABS 81 (20A) 


After 30 minutes, check for con- 
tinuity between the No.1 (YEL) 
and No.2 (YEL) terminals on the 
switch side of connector. 


UNDER-HOOD FUSE/RELAY BOX CIRCUIT DIAGRAM 


SWITCH SIDE CONNECTOR 


- 
YEL YEL 
YES 
Is there continuity? >= The vehicle is OK at this time. 
NO [——] 

4 Continuity? © 
Faulty solenoid (leakage). 
Replace the modulator unit. 


View from terminal side. 


19-62 
a Áo à ад Ы; ср арты; 


Diagnostic Trouble Code (DTC) 1-4: Pressure Switch Circuit 


CAUTION: Use only the digital multimeter to check the system. 


— With engine running, ABS in- 
dicator light is ON. 

— With service check connector 
jumped (see page 19-55), 
DTC 1-4 is indicated. 


Bleed high pressure fluid from 
the maintenance bleeder with 
the Bleeder T-wrench (see page 
19-81). 


Disconnect the 2P connector 
from the pressure switch. 


Check the continuity of pressure 


switch between the No.1 (YEL) 
and No.2 (YEL) terminals. 


< Is there continuity? 


NO 


YES 


Replace the pressure switch 
(closed). 


BLK 


Check for continuity between 
the No. 1 (YEL) terminal! and 
body ground on the harness side 
connector. 


Repair short in YEL wire between 
the ABS control unit and pres- 
sure switch. 


< Is there continuity? 


—1 
NO 


Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 


(GROUND) 


SWITCH-SIDE CONNECTOR 


YEL 


Continuity? 


View from terminal side. 


HARNESS-SIDE CONNECTOR 


YEL (PSW) 


View from terminal side. 


(cont'd: 


19-63 


Troubleshooting 
Flowcharts (cont'd) 


Diagnostic Trouble Code (DTC) 1-8: Accumulator Gas Leakage 

Check the following items: 

@ The relief plug is loose. 

Ф The relief plug O-ring is out of place. 

Ф Bleed the high pressure line with the Bleeder T-wrench. Operate the ABS pump motor for 10 seconds and bleed the 


high pressure line again with the Bleeder T-wrench. If no fluid or more than 70 cc of fluid come out, replace the ABS 
pump assembly. 


BLEEDER T-WRENCH 


07НАА--5С00101 ог 
07HAA—SGO0100 
RESERVOIR 


O-RING 


ABS PUMP ASSEMBLY 


AN RELIEF PLUG 
| ACCUMULATOR 
Diagnostic Trouble Code (DTC) 2-1: Parking Brake Switch Related Problem 


If the parking brake has been released, the following items are possible causes. If they are OK, check the ABS control unit 
connectors for good connection. If not loose or disconnected, substitute a known-good ABS control unit and recheck. 


NOTE: Before troubleshooting DTC 2-1, remove the ABS B2 (15 A) fuse in the under-hood fuse/relay box for three 
seconds to clear the ABS control unit's memory, then test drive the car. 


If the ABS indicator light stays off, the probability is that the car was driven with the parking brake applied. 


The parking brake is applied for more than 30 seconds while driving. 

The brake fluid level in the master cylinder is too low. 

GRN/RED wire is shorted between the brake system light and parking brake switch. 
GRN/RED wire is shorted between the brake system light and brake fluid level switch. 
The brake system light is blown. 

GRN/RED wire has an open between the brake system light and the ABS control unit. 


19-64 


Diagnostic Trouble Code (DTC) 4-1 to 4-8: Wheel Sensor 
CAUTION: Use only the digital multimeter to check the system. 


NOTE: If a malfunction is detected, this code appears and the fail-safe function is activated. The ABS indicator light may 
come ON after restarting the engine until the DTC is erased (by disconnecting the ABS B2 (15 A) fuse in the under-hood 


fuse/relay box for three seconds}. 


— With engine running, ABS in- 
dicator light is ON. 

— With service check connector 
jumped (see page 19-55}, 
DTCs 4-1, 4-2, 4-4 and/or 
4-8 are indicated. 


Disconnect the 18P (4WS: 20P) 
connector from the ABS control 
unit. 


Check the resistance of each 

sensor between the positive and 

negative: 

* GRN/BLK: Front Right Positive 
GRN: Front Right Negative 

* GRN/BLU: Front Left Positive 
BRN: Front Left Negative 

* GRN/YEL: Rear Right Positive 
BLU/YEL: Rear Right Negative 

* LT BLU: Rear Left Positive 
GRY: Rear Left Negative 


Is there 
Front: 700—1100 Q, 
Rear : 1000—1600 0? 


NO 


Disconnect the 2P connector of 
the wheel sensor. 


Check for resistance between the 
sensor terminals. 


Is there 
Front: 700—1100 9, 
Rear : 1000—1600 0? 


YES 


(To page 19-66) 


YES 


NO 


18P CONNECTOR {2WS) 
BRN:FLO САМ: ЕВ О GRN/BLU: FL Ф 


2 À GRN/BLK: FR ® 
30|29 |28]27] 26 |25 2423 


22121|20119/18|17|16|15114|13 


GRN/YEL: RR © 
GRY: RL © BLU/YEL: RR © LT/BLU: RL © 


View from ABS control unit terminal side. 


20P CONNECTOR (4WS) 


BRN: FLO GRN: FR © GRN/BLU: FL Ф 
GRN/BLK: FR ® 


СЕРЛЕ H зот “128 [27 |26] 
as [za [zs [22 21 20 Lro fie 17 | 16/15) 
GRN/YEL: RR © 


GRY: RL © BLU/YEL: RR © LT/BLU: RL © 


View from ABS control unit terminal side. 


Check each wire for continuity to | 


ground. 
ES 


YES Repair short in sensor wire or 


is there continuity? Replace the wheel sensor. 


[ no 


SENSOR-SIDE CONNECTOR 
Check for loose ABS control unit 
connectors. Check that the sen- 
sor is installed properly. If 
necessary, substitute a known- 
good ABS control unit and 
recheck. 


FRONT REAR 


(2) 


T 
о Lo 


Replace the wheel sensor. | 


700—1100 0? 1000—1600 й? 


View from terminal side. 


(cont'd! 


19-65 


Troubleshooting 
Flowchart (cont'd) 


(From page 19-65) 


HARNESS-SIDE CONNECTOR 
Reconnect the 18P (4WS: 20P) 
connector to the ABS control FRONT LEFT FRONT RIGHT 
unit. BRN: O : 

LL дад GRNIBLU: GRN:,. лл GRN/BLK: 

"t e o iE e 
Check each wire for continuity 
between the wheel sensor 
harness-side terminals and body 
ground. = І І 

Continuity? 
REAR LEFT REAR RIGHT 


N GRY: В : 2 
15 there continuity? SH Repair open in wire harness. Ө P S GRN/YEL: 
® 
YES 
Check for loose wheel sensor Positive: 3.3 kQ + 15% is OK. 
connectors. If necessary, substi- Negative: Less than 1 0 is OK. 1 L 1 l 


tute a known-good ABS control 
unit and recheck. Continuity? 
View from terminal side. 


19-66 


———M— е nate E КЕШ | ыйыы: op 


Diagnostic Trouble Code (DTC) 5 to 5-8: Wheel Sensors) 


CAUTION: Use only the digital multimeter to check the system. 


NOTE: 1f a malfunction is detected, this code appears and the fail-safe function is activated. The ABS indicator light may 
come ON after restarting the engine until the DTC is erased (by disconnecting the ABS B2 (15 A) fuse in the under-hood 


fuse/relay box for three seconds.) 


— With engine running, ABS in- 
dicator light is ON. 

— With service check connector 
jumped (see page 19-55), 
DTCs 5, 5-4 or 5-8 is in- 
dicated. 


Disconnect the 18P (4WS: 20P) 
connector from the ABS control 
unit. 


Check the resistance of each 

sensor between the positive and 

negative: 

* GRN/YEL: Rear Right Positive 
BLU/YEL: Rear Right Negative 

* LT BLU: Rear Left Positive 
GRY: Rear Left Negative 


YES Check each wire for continuity to 
Is there 1000— 1600 07 ground. 


18Р CONNECTOR (2WS} 


30 | 29 |28127 26| 25| 24) 23 
22 |21/20| 19118 | 17 | 16} 15] 14] 13 


GRY: RL O 
BLU/YEL: RR © 


LT BLU: RL © 
GRN/YEL: RR © 


View from ABS control unit terminal side. 


20Р CONNECTOR (4У/5) 


(заза Тэл Тэл] E [зо "Тов 27 [26] 


|а [24 2з [22 |21 го |а тв [17 [ne [18] 


GRY: RL © 
BLU/YEL: RR © 


LT BLU: RL © 
GRN/YEL: RR © 


View from ABS control unit terminal side. 


| 


NO [E 


Is there continuity? 


[No 


YES Repair short in sensor wire or 


Replace the wheel sensor. 


Reconnect the 18P (4WS: 20P) 


connector to the ABS control 


Disconnect the wire harness 
from whee! sensor. 


unit. 
I 


Connect the ALB checker to the 
ABS inspection connector. 


Check for resistance between ES 
the sensor terminals. Check for ABS function in mode 
2 and 3. 


| 1 


E Does it work properly? 
| ҮЕ5 


NO l Replace the modulator unit. 


Check for rear brake drag. If OK, 
substitute a known-good ABS 
control unit and recheck. 


SENSOR-SIDE CONNECTOR 
REAR 


< їз there 1000— 1600 0? > 


Replace the wheel sensor. 


YES 


(To page 19-68) 


1000—1600 0? 


View from terminal side. (cont'd) 


19-67 


Troubleshooting 
Flowcharts (сопа) 


(From page 19-67) 


Reconnect the 18Р (4WS: 20P) HARNESS SIDE CONNECTOR 
connector to the ABS control REAR LEFT REAR RIGHT 
unit. 


Check each wire for continuity 
between the wheel sensor 
harness-side terminals and body 


ground. 
Continuity? 
м 3 Б Р 
Is there continuity? >e Repair open in wire harness. View from terminal side. 
^| Yes 
Positive: 3.3 kQ + 15% is OK. 
Check for loose wheel sensor ded $ 
connectors. If necessary, substi- Negative: Less than 1 0 is OK. 


tute a known-good ABS control 
unit and recheck. 


Diagnostic Trouble Code (DTC) 6-1: Front Fail-Safe Relay Circuit 
CAUTION: Use only the digital multimeter to check the system. 
Pre-test steps: 


@ Check ABS B1 (20 A) fuse in the under-hood fuse/relay box. 
€ Check for loose under-hood fuse/relay box connectors. 


— With engine running, ABS in- FAIL-SAFE RELAYS 


dicator light is ON. 

— With service check connector 
jumped (see page 19-55), 
DTC 6-1 is indicated. 


Wire colors of the fail-safe relay connector 
Front: BRN/BLK, BLK/YEL, YEL/GRN, BLK 
Rear: BLU/BLK, BLK/YEL, YEL/GRN, BLK 


Remove the front fail-safe relay 
from under the gauge assembly. 


Check relay function (see page 
19-87). 


NO 
< Does it work properly? > Replace the front fail-safe rel 
Turn the ignition switch ON. 


Check for voltage between the HARNESS-SIDE CONNECTOR 
fail-safe relay connector No. 1 
(BLK/YEL) terminal and body 
ground. BLK/YEL 1 1___ BRN/BLK 


Repair open in BLK/YEL wire be- 
A tween the No. 9 R/C MIRROR 
Is there battery voltage? (15 A) fuse in the under-dash 
fuse/relay box and front faid-safe 
YES relay. 


Turn the ignition switch OFF. 


Disconnect the 10P connector 
from the solenoids. — — 


Battery Voltage? Continuity? 


(ж? View from terminal side. 
Check for continuity between 


the fail-safe relay connector No. 
2 (BRN/BLK) terminal and body 
ground. 


(To page 19-70) 


(cont’d) 


Troubleshooting 
Flowcharts (cont'd) 


(From page 19-69} 


Is there continuity? 


pe 


{To page 19-71) 


YES Repair short in BRN/BLK wire 
< Is there continuity? between the solenoid and front 
NO fail-safe relay. 
SOLENOID-SIDE CONNECTOR 
BRN/BLK 
Check each wire for continuity 
between the solenoid terminals 
and body ground Continuity? 
No. 4 (BRN/BLK): Front Right 
No. 6 (BRN/BLU): Front Left -— -l 
| 7 View from terminal side. | 
i 15 there continuity? YES Faulty solenoid (short). 
Replace the modulator unit. 
NO 12P CONNECTOR (2WS) 
RED/BLU RED/BLK 
(FL-IN)— (FRAN) 
YEL/BLK 
(FR-OUT) 
YEL/BLU 
> (FL-OUT) = = = 
Continuity? 
View from ABS control unit terminal side. 
E 14P CONNECTOR (4WS) 
Disconnect the connectors from 
\ RED/BLU RED/BLK 
the ABS control unit. (FLYIN) (FR-IN) 
4 YEL/BLK 
Check each wire for continuity (FR-OUT) 
between the ABS contro! unit 
connector and body ground. 
RED/BLK: Front Right Inlet 
YEL/BLK: Front Right Outlet 
RED/BLU: Front Left Inlet 
YEL/BLU: Front Left Outlet = Ea = = 
Continuity? 
Repair short in wire between the View from ABS control unit terminal side. 
solenoid and ABS control unit: 
YES RED/BLK: Front Right Inlet 


YEL/BLK: Front Right Outlet 
RED/BLU: Front Left inlet 
YEL/BLU: Front Left Outlet 


LELZ MCCC 


(From page 19-70) 


Disconnect the 
relay connector. 


rear fail-safe 


Check for continuity between 


the No. 17 (4WS: No. 19) 
(ҮЕМОНМ) terminal and body 
ground. 


18P CONNECTOR (2WS) 
26 |25124 |23 
Г 14| 13 


YEL/GRN 
(FSR) 


30 |29 | 28 | 27 
22 |21 (20 |191 18 


Continuity? 


View from ABS control unit terminal side. 


20P CONNECTOR (4WS) 


34 |33 |32 |31 30 
25 |24 |23 (22 21|20]19 18 |17 |16 {15 


YEL/GRN 
(FSR) 


Continuity? 


Q 


Repair short in YEL/GRN wire 


< 15 there continuity? 


[No 


between the ABS control unit 
and front fail-safe relay. 


Reinstall the front fail-safe relay. | 


Turn the ignition switch ON. | 


| 


Check for voltafe between the 
ABS control unit connector No. 
17 (4WS: No. 19) (YEL/GRN) ter- 
minal and body ground. 


View from ABS control unit terminal side. 


18Р CONNECTOR (2WS) 


YEL/GRN 
(FSR) 


View from ABS control unit terminal side. 


20Р CONNECTOR (4WS| 


34 |33 |32 | 31 


30| /]2в |27 
2019 18 |17 |16 |15 


25 124 |23 |22121 


YEL/GRN 
(FSR) 


V 


Repair open in YEL/GRN wire 
between the front fail-safe relay 
and ABS control unit. 


Is there battery voltage? NO 
T ves 


Battery Voltage? = 


View from ABS control unit terminal side. 


connectors. If necessary, sub- 
stitute a known-good ABS con- 


Check for loose ABS control unit 
trol unit and recheck. 


Troubleshooting 
Flowcharts (cont’d) 


Diagnostic Trouble Code (DTC) 6-4: Rear Fail-Safe Relay Circuit 


CAUTION: Use only digital multimeter to check the system. 


FAIL-SAFE RELAYS 


— With engine running, ABS in- 
dicator light is ON. 

— With service check connector 
jumped (see page 19-55), 
DTC 6-4 is indicated. 


R h fail-saf | Wire colors of the fail-safe relay connector 
fons ды pines Lupi did Front: BRN/BLK, BLK/YEL, YEL/GRN, BLK 
rom under the gauge assembly. | Rear: BLU/BLK, BLK/YEL, YEL/GRN, BLK 


1 


Check relay function (see page 
19-87). 
| 


мо 
Does it work property? --- Replace the rear fail-safe relay. 
ies 


Turn the ignition switch ON. 


— 
Check for voltage between the 
fail-safe relay connector No. 1 
(BLK/YEL) terminal and body 
ground. 


Repair open in BLK/YEL wire be- 
tween the No. 9 R/C MIRROR 
(15 A) fuse in the under-dash 
fuse/relay box and front fail-safe 
relay. 


Is there battery voltage? 


ШЕ 


Turn the ignition switch OFF. Battery Voltage? Continuity? 


| View from terminal side. 


Disconnect the 10P connector 
from the solenoids. | 


Check for continuity between 
the fail-safe relay connector No. 
2 (BLU/BLK) terminal and body 
ground. 


Repair short in BLU/BLK wire be- 


YES 
< Is there continuity? tween the solenoid and rear fail- 
safe relay. 


NO 


(To page 19-73) 


(From page 19-72) 


| 


Check for continuity between 
the solenoid No. 5 (BRN/WHT) 
terminal and body ground. 


«C 15 there continuity? 


Ё 


ў YES 


Faulty solenoid (short). 
Replace the modulator unit. 


Disconnect the connectors from 
the ABS control unit. 


| 


Check each wire for continuity 
between the ABS control unit 
connector and body ground, 
RED/WHT: Rear Inlet 

YEL/WHT: Rear Outlet 


<. ts there continuity? 


Continuity? 


View from terminal side. 


12P CONNECTOR (2WS) 
RED/WHT (R-IN) 


YEL/WHT (R-OUT) 


Q) (Q) Continuity? 


View from ABS control unit terminal side. 


14P CONNECTOR (4WS) 
RED/WHT (R-IN) 


View from ABS control unit terminal side. 


NO 


(To page 19-74) 


Repair short in wire between the 
solenoid and ABS control unit: 
RED/WHT: Rear Inlet 

YEL/WHT: Rear Outlet 


{cont'd} 


Troubleshooting 
Flowcharts (cont'd) 


(From page 19-73) 


| 18P CONNECTOR (2WS} 
Disconnect the front fail-safe 30 | 29 |28 | 27 E 26 |25| 24 | 23) 
relay connector. 22 |21 120 |19 | 18 |17 16| 15! 144) 13 
YEL/GRN 
"m (FSR) 
Check for continuity between Continuity? 
the No. 17 (4WS: No. 19) = 
(YEL/GRN) terminal and body View from ABS control unit terminal side. 
ground. 
20P CONNECTOR (4WS) 
за [3з |з2 |] Т=П зо | /|28 27 [26 
|25 [24 |23 |22 |21]20 119 18 |17 |16|15 
YEL/GRN Q 
L ves Repair short in YEL/GRN wire (FSR) 
Is there continuity? between the ABS control unit тағу? 
NG and rear fail-safe relay. Continuity? 
View from ABS control unit terminal side. 


| Reinstall the rear fail-safe relay. ] 


Turn the ignition switch ON. 


Check for voltage between the 
ABS control unit connector No. 
17 (4WS: No. 19) (YEL/GRN) ter- Battery Voltage? 
minal and body ground. 


i 


18Р CONNECTOR (2WS) 


зоа заат] Т=П |26725 24] 23] 
20 [зәл 13/16 16) 14] 15) 


View from ABS control unit terminal side. 


20P CONNECTOR (4WS) 


34|33 з2|31 LT 30 28 |27 |26 


25 24 |23 |22 ]21 [20 |19 |18 |17 |16 [15 


YEL/GRN 
(FSR) 


Battery Voltage? 


NO Repair open in YEL/GRN wire 


< Is there battery voltage? between the rear fail-safe relay View from ABS control unit terminal side. 
YES and ABS control unit. 


| Check for loose ABS control unit 
connectors. If necessary, sub- 
stitute a known-good ABS con- 
trol unit and recheck. 


Diagnostic Trouble Code (DTC) 7-1 and 7-2: Front Solenoid Related Problem 


CAUTION: Use only the digital multimeter to check the system. 


Pre-test steps: 


@ Check ABS B1 (20 A) fuse in the under-hood fuse/relay box. 
€ Check for loose under-hood fuse/relay box connectors. 


— With engine running, ABS in- 
icator light is ON. 

— With service check connector 
jumped (see page 19-55), 
OTCs 7-1 and/or 7-2 is in- 


dicated. 


Disconnect the 10P connector 
from the solenoids. 


Check for resistance between 
the solenoid terminal: 

No. 1 (RED/BLK) and No. 4 
(BRN/BLK): Front Right Inlet 

No. 3 (RED/BLU) and No. 6 
(BRN/BLU): Front Left Inlet 


Is there 1-30? 


Faulty solenoid 


Replace the modulator unit. 


Check for resistance between 
the solenoid terminals: 

No. 8 (YEL/BLK) and No. 4 
(BRN/BLK): Front Right Outlet 
No. 10 (YEL/BLU) and No. 6 
(BRN/BLU): Front Left Outlet 


YES 


(To page 19-76) 


NO 
Is there 1-30? 


Faulty solenoid 
Replace the modulator unit. 


SOLENOID-SIDE CONNECTOR 
RED/BLU (FL-IN) RED/BLK (FR-IN) 


BRN/BLU 
BRN/BLK 


1-30? 
View from terminal side. 


SOLENOID-SIDE CONNECTOR 


YEL/BLK (FR-OUT) 


YEL/BLU (FL-OUT) 
1-30? 


View from terminal side. 


(cont'd! 


19-75 


Troubleshooting 
Flowcharts (cont'd) 


(From page 19-75) 


| 


Disconnect the 12P (4WS: 14Р) 
connector from the ABS control 


unit. 


Check each wire for continuity 
between the ABS contro! unit 
and front solenoid. 

RED/BLK: Front Right inlet 
YEL/BLK: Front Right Outlet 
RED/BLU: Front Left Inlet 
YEL/BLU: Front Left Outlet 


| 


Js there continuity? 


YES 


Check each wire for continuity 
between the ABS control unit 
and body ground. 

RED/BLK: Front Right Inlet 
YEL/BLK: Front Right Outlet 
RED/BLU: Front Left Inlet 
YEL/BLU: Front Left Outlet 


(To page 19-77) 


19-76 


NO 


HARNESS-SIDE CONNECTOR (2WS) 
RED/BLK RED/BLU 


(FR-IN) “уа, (FL-IN) 
ine 
7 


11 


819710 
YEL/BLK er P IPS ай 
(FL-OUT) 
(FR-OUTI 
© © (90) 


RED/BLU (FL-IN) 
9 | 341 ————,— RED/BLK 


View from terminal side. 14 516 


о 


Continuity? 


211 (FR-IN) 
YEL/BLU 
YEL/BLK 
FL-OUT 
теор) (FR-OUT) 


View from ABS control unit terminal side. 
HARNESS-SIDE CONNECTOR (4WS) 


RED/BLK Oo RED/BLU 
(FR-IN) 2|3 (FL) 
45|ві7р 
View fi inal side. 
iew from terminal side. gla ho 


YEL/BLK 


{FR-OUT) 
Continuity? (о) (а) (а) 


RED/BLU (FL-IN) 


YEL/BLU 
(FL-OUT) 


9-5-------4-- RED/BLK 
(FR-IN) 


YEL/BLU 
(FL-OUT) 


YEL/BLK 
(FR-OUT) 


View from ABS control unit terminal side. 


Repair open in wire between the 
solenoid and ABS control unit: 
RED/BLK: Front Right Inlet 
YEL/BLK: Front Right Outlet 
RED/BLU: Front Left iniet 


12P CONNECTOR (2WS) 
YEL/BLU: Front Left Outlet 


RED/BLU — RED/BLK 
(FL-IN) {FR-IN) 


1218] 1019 1] 
7]6]5 з12|1- YEL/BLK 


(FR-OUT) 


YEL/BLU 
(FL-OUT} 


Continuity? 


View from ABS control unit terminal side. 


HS PET Аааа... 


(From page 19-76) 


< is there continuity? 
NO 


Remove the front fail-safe relay 
from under the gauge assembly. 


Check for relay function (see 
page 19-87). 


ае 


ТАР CONNECTOR (4WS) 
RED/BLU (FL-IN)  RED/BLK (FR-IN) 


YEL/BLK 
(FR-OUT) 


YEL/BLU 
{FL-OUT} 


View from ABS control unit terminal side. 


View from control unit terminal side. 
Repair short in wire between the 

solenoid and ABS control unit: FAIL-SAFE RELAYS 
RED/BLK: Front Right Inlet 

YEL/BLK: Front Right Outlet 

RED/BLU: Front Left Inlet 

YEL/BLU: Front Left Outlet 


Wire colors of the fail-safe relay connector 
Front: BRN/BLK, BLK/YEL, YEL/GRN, BLK 
Rear: BLU/BLK, BLK/YEL, YEL/GRN, BLK 


Ni 
Does it work properly? 9 Replace the front fail e relay. 


YES 


Check for continuity between 
the fail-safe relay connector No. 
4 terminal and body ground. 


Continuity? 
Repair open in BLK wire between 


Js there continuity? D the fail-safe relay and ground or 
poor ground (G401, G402, 


YES 


Check BRN/BLK wire for con- 
tinuity between the solenoids and 
front fail-safe relay. 


NO Repair open in BRN/BLK wire be- J 
< 15 there continuity? > tween the solenoids and front 


[= 


Check for loose ABS control unit 
connectors. If necessary, 
substitute a known-good ABS 
control unit and recheck. 


G404). 


View from terminal side. 


HARNESS-SIDE CONNECTOR 
BRN/BLK. 


BRN/BLK 


fail-safe relay. 


(а) (о) 


Continuity? 


View from terminal side. (cont'd) 


Troubleshooting 
Flowcharts (cont'd) 


Diagnostic Trouble Code (ОТС) 7-4: Rear Solenoid Problem 


CAUTION: Use only the digital multimeter to check the system. 


— With engine running, АВ5 іп- 
dicator light is ON. 

— With service check connector 
jumped (see page 19-55), 
DTC 7-4 is indicated. 


| 


Disconnect the 10P connector 
from the solenoids. 


| 


Check for resistance between 
the solenoid terminals: 

No. 2 (RED/WHT) and No. 5 
(BRN/WHT): Rear Inlet 

Мо. 9 (YEL/WHT) and Мо. 5 
(BRN/WHT!: Rear Outlet 


NO 
Is there 1—3 0? 


YES 


Disconnect the 12P (4WS: 14P) 
connector from ABS control unit. 


—À 


Check each wire for continuity 
between the ABS control unit 
and rear solenoid: 
RED/WHT: Rear Inlet 
YEL/WHT: Rear Outlet 

T 


"m NO 
Is there continuity? 


YES 


(To page 19-79) 


19-78 


SOLENOID-SIDE CONNECTOR 


View from terminal side. 


HARNESS-SIDE CONNECTOR (2У/5) 


RED/WHT 
(R-N) 


View from 


terminal side. 


Faulty solenoid. 


Replace the modulator unit. YEL/WHT 
(а) IR-OUTI 
Continuity? 


RED/WHT (R-IN) 


YEL/WHT (R-OUT) 


View from ABS control unit terminal side. 


HARNESS-SIDE CONNECTOR (4WS) 


RED/WHT 
(R-IN) 
Repair open in wire between the 
solenoid and ABS control unit: 
REO/WHT: Rear Inlet View from 


YEL/WHT: Rear Outlet terminal side. 


Continuity? (а) 


RED/WHT (R-IN) 


YEL/WHT (R-OUTI 
View from ABS control unit terminal side. 


(From page 19-78} 12P CONNECTOR (2УУ5) 14P CONNECTOR (4WS) 
RED/WHT (R-IN) RED/WHT (R-IN) 


Check each wire for continuity 
between the ABS control unit 
and body ground: 

RED/WHT: Rear inlet 

YEL/WHT: Rear Outlet 


View from ABS contro! unit terminal side. View from ABS control unit terminal side. 


FAIL-SAFE RELAYS 
Repair short In wire between the 


15 there continuity? solenoid and ABS control unit: 
RED/WHT: Rear Inlet 
NO YEL/WHT: Rear Outlet 


б Wire colors of the fail-safe relay connector 
nemei she rear fail-safe roay Front: BRN/BLK, BLK/YEL, YEL/GRN, BLK 
rom under the gauge assembly. | Rear: BLU/BLK, BLK/YEL, YEL/GRN, BLK 


Check for relay function {see 
page 19-87). 


NO 
fc et ea 
HARNESS-SIDE CONNECTOR 


YES 


Check for continuity between 
the fail-safe relay connector No. 
4 (BLK) terminal and body 
ground. 


NO Repair open in BLK wire between 
Is there continuity? 2—4 the fail-safe relay and ground ог 
poor ground (G401, G402, 


YES G404). 


Check BLU/BLK wire for соп- View from terminal side. 
tinuity between the solenoid and 

rear fail-safe relay. 

1 HARNESS-SIDE CONNECTOR 


BLU/BLK 


Repair open in BLU/BLK wire be- 
< Is there continuity? tween the solenoid and rear fail- 
safe relay. 


YES 


Check for loose ABS control unit 
connectors. if necessary, sub- Continuity? 
stitute a known-good ABS con- 


trol unit and recheck. View from terminal side. 


Hydraulic System 
Index/Hydraulic Connections 


CAUTION: Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off 
immediately with water. 


RESERVOIR TANK 


Brake Fluid Draining, BRAKE BOOSTER 
page 19-81 Do not disassemble. 10 Nn (dm ius 
14 lb-ft} 


brake 


MASTER CYLINDER 
Ж Do not disassemble 


" 


To left-rear brake 


MODULATOR UNIT 10 x 1.0 mm 
Removal/Installation, page 19-82 19 N*m (1.9 kg-m, 
Index/Torque, page 19-83 14 Ib-ft) 


19-80 


Relieving Accumulator/Line Pressure 


Use the Bleeder T-wrench before disassembling the parts shaded in the illustration. 


5. 


R 


1. 


Open the hood. 
Remove the red cap from the bleeder on the modulator body. 


Install the special too! on the maintenance bleeder and turn it out slowly 90° to collect high-pressure fluid into the 
reservoir. Turn the special tool out one complete turn to drain the brake fluid thoroughly. 


Retighten the maintenance bleeder and discard the fluid. 


Reinstall the red cap. 


eservoir Brake Fluid Draining 


Draining brake fluid from modulator tank: 
The brake fluid may be sucked out through the top of the modulator tank with a syringe. It may also be drained 
through the pump joint after disconnecting the pump hose. 


Draining brake fluid from master cylinder: 
Loosen the bleed screw and pump the brake pedal to drain the brake fluid from the master cylinder. 


Ф High-pressure fluid will squirt out if the shaded hose and pipe are removed. 
% To drain high-pressure brake fluid, follow the procedure on this page. 


RED CAP 


BLEEDER T-WRENCH 
07НАА– 5600101 


MAINTENANCE 
BLEEDER 

9 Мет (0.9 kg-m, 
6.5 Ib-ft) 


19-81 


nm 


Modulator Unit 
Removal/Installation 


CAUTION: 
€ Be careful not to bend or damage the brake pipes when removing the modulator unit. 


€ Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immediate- 
ty with water. 


% To prevent spills, cover the hose joints with rags or shop towels. 

€ Before reassembling, check that ай parts are free of dust and other foreign particles. 
€ Do not mix different brands of brake fluid as they may not be compatible. 

€ Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

€ When connecting the brake pipes, make sure that there is no interference between the brake pipes and other parts. 


Drain the brake fluid from the master cylinder. 


Relieve the high pressure fluid (see page 19-81) when the high pressure hose is to be disconnected. 
Remove the intake air duct. 


Disconnect the solenoid, pump motor and pressure switch connectors. 
Disconnect the six brake pipes from the modulator unit. 
Loosen the two lower mounting bolts, and remove the upper mounting bolt and the modulator unit from the frame. 


Install the modulator unit in the reverse order of removal. 


on oof WN DO 


After installation, fill and bleed the hydraulic system. 


UPPER MOUNTING BOLT 
8 x 1.25 mm 
22 N-m (2.2 kg-m, 16 Ib-ft) 


SOLENOID CONNECTOR 


PUMP MOTOR 
CONNECTOR 


MODULATOR UNIT 


PRESSURE 
SWITCH 
CONNECTOR 


LOWER MOUNTING BOLTS 
8 x 1.25 mm 
22 Nem (2.2 kg-m, 16 lb-ft) 
Loosen. 


10 x 1.0 mm 
19 Nem (1.9 к-т, 
14 lb-ft) 


m E у 12 х 1.0 mm 
D ERGO 19 N-m (1.9 kg-m, 
14 lb-ft) 


19-82 


"T . + 


fo 


imu 
Index/Torque 


Before removing the modulator-to-pump high-pressure line, be sure to relieve the fluid pressure from the 
maintenance bleeder (see page 19-81). 


CAUTION: 

€ Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immediate- 
ly with water. 

€ To prevent spills, cover the hose joints with rags or shop towels. 

€ Before reassembling, check that all parts are free of dust and other foreign particles. 

€ Do not mix different brands of brake fluid as they may not be compatible. 

€ Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

€ Do not disassemble the modulator unit. Replace the modulator unit as an assembly if it is defective. 

€ Do not disassemble the pump (except pressure switch). 


6 x 1.0 mm 


10 М-т (1.0 kg-m, 
7 lb-ft) ag 


MODULATOR ASSEMBLY 
Do not disassemble. 


CONNECTOR 
BRACKET 


SEALING WASHERS 


Replace. 
SOLENOIDS ерінге 


Leak Test, page 19-84 


BANJO BOLT 
35 Nem (3.5 kg-m, 


8 x 1.25 mm 
15 Nem (1.5 kg-m, 
11 lb-ft) PUMP BRACKET 
6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 lb-ft) 
MODULATOR 
BRACKET 
10 Nem (1.0 kg-m, 
ACCUMULATOR 


7 lb-ft) 96 


Disposal, раде 19-85 


BANJO BOLT 
35 N-m (3.5 kg-m, 


J” lb-ft} 


SEALING WASHERS 
Replace. 


HOSE CLAMP 


TET di 


10 Nem (1.0 kg-m, PRESSURE SWITCH PUMP ASSEMBLY 
7 lb-ft) Do not disassemble. 


19-83 


Solenoids 
Leak Test 


NOTE: If a solenoid leaks excessively, the brake fluid 
level in the modulator reservoir tank will rise when 
operating the ABS pump motor. The modulator reser- 
voir may also overflow. 


1. Disconnect the pump motor and pressure switch 
connectors. 


Connect an ohmmeter between the YEL and YEL 
terminals of the pressure switch connector. 


Attach the positive (+) lead of a fully charged 12 V 
battery to the RED/WHT terminal of the motor con- 
nector and negative (—) lead to the GRN terminal, 
and install a switch between negative lead and 
GRN terminal as shown. 


Turn the switch on to allow sufficient pressure to 
build up within the accumulator and check for con- 
tinuity. If the ohmmeter shows continuity (pressure 
switch turned on), run the motor for 10 seconds 
more, then turn the switch off. 


€ Check if the solenoid hisses or squeaks. Replace 
the modulator if the solenoid hisses or squeaks. 

@ Check the pressure switch for continuity within 
30 minutes. It is normal if there is continuity. If 
there is no continuity, a solenoid is faulty or 
high-pressure line leaks. 


Pump 


Pressure Switch Replacement 
Removal 


1. Secure the pump assembly in a vise. 


2. Remove the banjo bolt, then remove the pressure 
Switch from the pump housing. 


BANJO BOLT 
35 Nem (3.5 kg-m, 25 ib-ft) 


SEALING WASHERS 
Replace. 


Installation 


Install the pressure switch with the banjo bolt and new 
sealing washers, then tighten the bolt. 


aE c ae нн ны 0 


Accumulator 
Disposal 


The accumulator contains high pressure 
nitrogen gas. Do not puncture, expose to the flame, or 
attempt to disassemble the accumulator or it may ex- 
plode and severe personal injury may result. 


1. Secure the pump assembly in a vise and remove 


the accumulator by turning it counterclockwise 
with a 19 mm open-end wrench. 


ACCUMULATOR 


Secure the accumulator in a vise so that the relief 
plug points straight up. 


Slowly turn the plug 3-1/2 turns and then wait 
three minutes for all pressure to escape. 


Remove the plug completely and dispose of the 
accumulator. 


RELIEF PLUG 


19-85 


Bleeding 
Air Bleeding with ALB Checker 


CAUTION: 

@ Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 

@ Make sure no dirt or other foreign matter is allowed 
to contaminate the brake fluid. 

€ Do not mix different brands of brake fluid as they 
may not be compatible. 

€ Do not reuse the drained fluid. Use only clean DOT 3 
or 4 brake fluid. 


1. Place the vehicle on level ground with the wheels 
blocked. Put the transmission in neutral for manual 
transmission models, and in [P] position for 
automatic transmission models. Release the park- 

ing brake. 


Disconnect the ABS inspection connector (6P) 
from the cross-member under the passenger’s seat 
and connect the ABS inspection connector (ӨР) to 


the ALB checker. 
CONNECTOR 


ALB CHECKER 
CONNECTOR 


ALB CHECKER 
07HAJ—SGO010B 

See page 19-32 for other 
applicable checkers. 


ABS INSPECTION 
CONNECTOR (6P) 


3. Fill the modulator reservoir to the MAX level line 
and install the reservoir cap. 


MAX LEVEL LINE 


X 
TMN 


4. Start the engine and allow it to idle for a few 


5. Bleed high-pressure fluid from the maintenance 


Disconnect the ALB Checker before driv- 


minutes, then stop it. Check the fluid level in the 
modulator reservoir and refill to the MAX level line 
if necessary. 


bleeder with the special tool. 


BLEEDER T-WRENCH 
07HAA —SG00101 
RED CAP 


MAINTENANCE 
BLEEDER 

9 Nem (0.9 kg-m, 
6.5 Ib-ft) 


Start the engine and allow it to idle for a few 
minutes, then stop it. Check the fluid level in the 
modulator reservoir and refill to the MAX level line 
if necessary. 


7. Turn the Mode Selector switch of the checker to 2. 


8. While depressing the brake pedal firmly, push the 
Start Test switch to operate the modulator. There 
should be kickback on the brake pedal. If not, 
repeat steps 5 to 8. 


NOTE: Continue to depress the brake pedal firmly 
when operating the checker. 


Turn the Mode Selector to 3, 4, and 5. 
Perform step 8 for each of the test mode positions. 


. Refill the modulator reservoir to the MAX level line 
and install the reservoir cap. 


ing the car. A collision can result from a reduction or 
complete loss of braking ability, causing severe per- 
sonal injury or death. 


Electronic Components бо)... 
ABS Control Unit Replacement Relay Inspection 


Remove the right quarter trim panel. 1. Remove the fail-safe relays and motor relay (loca- 
tion: page 19-50). 

Disconnect the ABS control unit connectors. 

. Check for continuity between the terminals C and 

Remove the ABS control unit attaching bolts, then D. 

remove the ABS control unit. There should be continuity. 
ABS CONTROL UNIT Check for continuity between the terminals A and 

B. 

There should be continuity when the battery is con- 

nected between the terminals C and D. 

There should be no continuity when the battery is 

disconnected. 


<Fail-safe Relay:> 


CONNECTORS 


4. Install the ABS control unit in the reverse order of 
removal. 


<Motor Relay:> 


Pulsers/Wheel Sensors 


Inspection 


Front 


1. 


Check the pulser for chipped or damaged teeth and 
replace if necessary. 


Measure the air gap between the sensor and pulser 
all the way around while rotating the driveshaft by 
hand. 

Standard: 0.4—1.0 mm (0.02—0.04 in) 

NOTE: If the gap exceeds 1.0 mm (0.04 in) at any 


point, the probability is a distorted knuckle, which 
should be replaced. 


FRONT WHEEL SENSOR 


FRONT GEAR 
PULSER 


Rear 


Remove the rear caliper assembly. 
Remove the rear brake disc. 


Check the rear pulser for chipped or damaged teeth 
and replace if necessary. 


Measure the air gap between the sensor and pulser 
all the way around while rotating the hub bearing 
unit by hand. 

Standard: 0.4— 1.0 mm (0.02 — 0.04 in} 

NOTE: If the gap exceeds 1.0 mm (0.04 in) at any 


point, the probability is a distorted knuckle, which 
should be replaced. 


REAR WHEEL SENSOR 


REAR GEAR PULSER 


Wheel Sensor Replacement 


Front 


NOTE: 


@ Be careful when installing the sensors to avoid 
twisting the wires. 


Ф After sensor replacement, confirm proper operation 
(see page 19-53). 


6 x 1.0 mm 
10 N-m (1.0 kg-m, 
7 lb-ft) 


Rear 


NOTE: 


Ф Be careful when installing the sensors to avoid 
twisting the wires. 

@ After sensor replacement, confirm proper operation 
(see page 19-53). 


8x 1.25 mm 
22 Nem (2.2 kg-m, 16 lb-ft) 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 Ib-ft) 


8 x 1.25 mm 
22 Nem (2.2 kg-m, 
16 lb-ft) 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 
7 lb-ft) 


10 N-m (1.0 kg-m, 7 Ib-ft) 


Body 


Bumpers 
Front Replacement 
Front Disassembly .... 
Rear Replacement 
Rear Disassembly 


*Carpet 

Replacement .................... eese 20-48 
*Consoles 

Replacement ..................... eene 20-50 
*Dashboard 

Component Removal/Installation ......... 20-51 

Replacement .................... eee 20-55 

Doors 
ае зыны CS 20-2 
Door Panel/Plastic 
Cover Replacement ................ 20-3 


Outer Handle Replacement Р 
Latch Replacement ..................... 
Glass/Regulator Replacement ... 20-7 
Outer Molding Replacement ...... 20-9 
Weatherstrips Replacement ..... 20-9 
Glass Adjustment "T ar 
Position Adjustment . 


Striker Adjustment 
*Frame Repair Chart ............... 20-72 
Fuel Lid 
Opener and Fuel Lid 
Latch Replacement ..................... 20-67 
Opener Cable Replacement ........... 20-66 
Headliners 
Replacement ................. eee 20-36 
Hood 
Replacement/Adjustment .............. 20-63 


Opener and Latch Replacement .... 20-63 
Hood Edge Protector Replacement ...... 20-69 


Interior Trims 


Replacement .................. cene 20-37 
Mirrors 

Power Door Mirror Replacement .. 20-12 

Mirror Holder Replacement ............ 20-13 

Rearview Mirror Replacement ...... 20-13 


Rear Emblem 
Installation: анааан 


Roof Molding/Side Sill Panel 


Replacement ................................... 20-68 


Seats 
Front Removal 
Front Replacement ... an 
Front Seat Cover Replacement .... 20-40 
Rear Replacement .......................... 20-41 


Seat Belts 
Front Replacement ... 
Rear Replacement 


Inspection .................. 3 

Child Seat Anchor Plate ................. 20-47 
Sub-frame .............................. 20-71 
Sunroof 

Index 


Troubleshooting .... ЖЕҢ 
Sliding Panel Height Adjustment ... 20-29 
Rear Edge Closing Adjustment ...... 20-30 
Sunroof Liner and Sliding Panel 
Replacement ..... 
Sunroof Repair/Installation 
Motor, Drain Tube, and Frame 


Replacement ............................... 20-32 
Panel Stay/Slider, Lifter and 
Guide Rails Replacement ............ 20-33 


Opening Drag Check 
(Motor Removed) 
Closing Force Check 
(Motor Installed) .......................... 


Trunk Lid 
Repiacement/Adjustment 
Opener Replacement ........... 
Trunk Lid Latch Replacement 
Opener Cable Replacement ........... 20-66 
Opening Weatherstrip/License 

Plate Trim Replacement ............. 20-69 
Trunk Spoiler Replacement ........... 20-70 


Windshield/Rear Window/ 

Quarter Glass 

Index ...... PETERS 20-14 

Windshield 
Removal 
Installation 

Rear Window 
Removal 
Installation ... 

Quarter Glass 


Doors 
Index 


CENTER SASH GUIDE 
Replacement, see page 20-7 
REGULATOR BAe 


Replacement, see page 20-7 
Replacement, see page 20-8 Adjustment, see page 20-10 


OUTER MOLDING 
Replacement, see page 20-9 


WEATHERSTRIP 


FRONT CHANNEL GLASS RUN 


Replacement, ~ CHANNEL 
GLASS RUN see page 20-8 


r POWER DOOR MIRROR 

a Replacement, 

CENTER CHANNEL see page 20-12 

Replacement, d" 

ano рае а Adjustment, 

see page 20-11 
POWER WINDOW MOTOR > p" 
[ 4 
Lock cyLinner ——— 2 (Ф 


Replacement, 


see page 20-5 2 f f 4% 
OUTER HANDLE 
Replacement, “е 
e see page 20-5 Q a 
STRIKER t 
ats N 


sT DETENT ROD 
jjustment, 
see page 20-1 2, НІМСЕ 
КУ, PLASTIC COVER 
Bw ae. n” РЕК 
ARMREST калчы. LOCK CRANK 
LATCH 
Replacement, 
see page 20-6 POWER DOOR 
MIRROR SWITCH 
INNER HANDLE 
TRIM PANEL жымы 
POWER DOOR Replacement, 
LOCK SWITCH өбө pone 20-3 
POWER WINDOW 
SWITCH 


SPEAKER COVER 


| 
| 
| 


Pry the cap, then remove the screw. 
Remove the clips and disconnect the connectors, then 
remove the inner handie trim panel. 


NOTE: 

* Remove the hook by sliding the inner handle trim 
panel backward while pulling the handle, then 
remove the inner handle trim panel. 

* Take care not to scrach the inner handle trim panel. 


HOOK P : Clip locations 


INNER HANDLE 


INNER HANDLE 
TRIM PANEL 


POWER DOOR 
LOCK SWITCH 
CONNECTOR 


POWER WINDOW 
SWITCH CONNECTOR 


Pry the cap and remove the screw, then remove the 


armrest pocket. 


SCREW Pry the cap. 


ARMREST POCKET 
C / 


DOOR PANEL 


Door Panel/Plastic Cover Replacement 


NOTE: 
Remove the door panel with as little bending as possible to 
avoid creasing or breaking it. 


95 mm (3.74 іп) 


[сс хт 5) 
EDI 
(0.47 in) т 


1mm i- 
(0.041) Ї | 


45 mm 
(1.77 in} 


Remove the screws and clips (see clip remover) 
attaching the door panel. 

Remove the door panel by pulling it upward. 
Disconnect the power door mirror switch connector. 


» : Clip locations (9) 


CLIP 
REMOVER 


DOOR PANEL 


Pry the cap. 


POWER DOOR 
MIRROR SWITCH 


CONNECTOR 


Doors 
Door Panel/Plastic Cover Replacement (cont'd) 


4. Remove the grommets, bracket and door lock unit, * Apply adhesive along the edge where necessary to 
then carefully remove the plastic cover. maintain a continuous seal and prevent water leaks. 


GROMMETS 
GROMMETS 


BRACKET DOOR LOCK 
UNIT 


Install the door panel and plastic cover in the reverse 
order of removal. 


NOTE: PLASTIC COVER 
* Make sure the door harnesses and connectors are 
fastened correctly on the door. 


Q9: Harness clip locations e Before tightening the door panel mounting screws, 
make sure the door harnesses are not pinched. 


Outer Handle Replacement 


NOTE: . Pry the lock cylinder rod out, then remove the outer 
Raise the glass fully. handle. 


1. Remove: NOTE: 
* Door panel (see page 20-3) Take care not to bend the lock cylinder rod. 
* Plastic cover (see page 20-4) 


BUSH 


Peel off the access hole seal. Replace. 


Remove the mounting bolts and clip, then pull the 
outer handie out. 


CAUTION: 
Use protective tape around the outer handle to 
prevent damage. 

LOCK 
NOTE: CYLINDER 
Do not drop the mounting bolts and clip inside the door. 


OUTER HANDLE 


PROTECTIVE 
TAPE 


MOUNTING BOLTS 
6x 1.0 mm 
5 Nm (0.5 kgm , 3.6 b-ft) 


LOCK CYLINDER 
OUTER HANDLE ROD 


6. Pullout the retainer clip, then remove the lock cylinder. 


HANDLE 


CLIP 


ACCESS HOLE 
SEAL OUTER HANDLE 
ROD 


LOCK CYLINDER 
ROD 


Pry the outer handle rod out of its joint using a flat tip 
screwdriver. 


CAUTION: 
When prying with a flat tip screwdriver, wrap it with 
protective tape to prevent damage. RETAINER CLIP 
LOCK CYLINDER 

NOTE: 
* To ease reassembly, note the location (& of the 

outer handle rod on the joint before disconnecting it. 
* Take care not to damage the joint. 


7. Installation is the reverse of the removal procedure. 


Doors 


Latch Replacement 


NOTE: 
Raise the glass fully. 


1. 


Remove: 

* Door panel (see page 20-3) 
Plastic cover (see page 20-4) 
* Center sash (see page 20-7) 
Outer handle (see page 20-5) 


Disconnect the inner handie rod and lock rod from the 
inner handle and lock crank. 

Remove the screws, then remove the inner handle and 
lock crank. 


NOTE: 
Take care not to bend the rods. 


FASTENER 


INNER HANOLE ROD 


LOCK ROD LOCK CRANK 


FASTENER 


Disconnect the connector and harness clip from the 
door. Remove the mounting screws, then remove the 
latch through the hole in the door. 


NOTE: 
Take care not to bend the rods. 


OUTER HANDLE 
LOCK CYLINDER ROD 
ROD 


Disconnect the 


MOUNTING SCREWS 
6x 1.0mm Disconnect the 
5 N'm (0.5 kg-m, connector. 


3.6 b-ft) 
HARNESS CLIP 


Installation is the reverse of the removal procedure. 


NOTE: 
Make sure the rods and connector are fastened 
correctly. 


n n—————— —— tc —— HÀ NETS OC 


Glass/Regulator Replacement 


Remove: 
“ Door panel (see page 20-3) 
Plastic cover {see page 20-4) 


Lower the glass fully. 


Peel off the sash guide cover and remove the screws, 
then remove the center sash guide from the door. 


CENTER SASH GUIDE 


SASH GUIDE 

COVER 

NOTE: 

When installing, 

apply the double-faced 
adhesive tape to the 
sash guide cover. 


GUIDE PIN 


Carefully move the glass until you can see the glass 
mounting bolts, then loosen the glass mounting bolts. 
Slide the guide to the rear, then remove the glass. 


Rear side: Front side: 


Ф 


GLASS MOUNTING 
BOLT 


5. Carefully pull the glass out through the window slot. 


NOTE: 
Take care not to drop the glass inside the door. 


GUIDE PIN 


GLASS MOUNTING BOLTS 
6 x 1.0 mm 
6 Nm (0.6 kg-m , 4.3 to-ft) 


* Check the guide pin for damage, and replace if 
necessary. 


NOTE: 
Scribe a line around the guide pin to show the original 
location. 


GUIDE PIN 


GUIDE PIN 


GUIDE PIN 
MOUNTING BOLT GLASS 
6 x 1.0 mm 


3 Nem (0.3 kgm , 2.2 lb-ft) 
icont'd) 
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Doors 
Glass/Regulator Replacement (cont'd) 


Peel the glass run channel out of the front channel. MOUNTING BOLTS 


6x 1.0 mm 
8 Nm (0.8 kgm , 5.8 b-ft) 
Loosen the bolts. 


7. Remove the mounting bolts, then remove the front 


channel and center channel. REGULATOR 


NOTE: 


After installing, make sure the glass run channel is not 
twisted. ROLLER GUIDE 


FRONT 
д po CHANNEL () 
A 
\ CENTER \ 
CHANNEL — 


Disconnect the 


С) connector. 


GLASS RUN 
CHANNEL 


ROLLER GUIDE BOLTS MOUNTING BOLTS 
6x 1.0 mm 6 x 1.0 mm 
8 Nm (0.8 kg-m , 5.8 Ib-ft) 8 Nm (08 kgm , 5.8 Ib-ft) 


9. 


Grease all the sliding surfaces of the regulator where 
shown. 


10. Before removing the power window motor, mark the 


location by scribing a line across the sector gear and 


MOUNTING BOLTS regulator. 
6x 1.0 mm install using the motor mounting bolts. Move the 
9 Nm (0.9 kg-m , 6.5 Ib-ft) regulator to the original position by conecting a 12 V 
NOTE: battery to the power window motor (see section 23). 


To install, fit the glass run channel into the front and center 


channels as shown. SECTOR GEAR 


CENTER GLASS RUN FRONT 
CHANNEL CHANNEL CHANNEL 


NOTE: 


Apply the adhesive to the 
shadowed area. 


MOTOR MOUNTING 


8. Remove the two mounting bolts, two roller guide bolts m— BOLTS 
and loosen the two mounting bolts. Disconnect the 
conector. Remove the regulator through the center POWER WINDOW 
hole in the door. MOTOR 


11. Installation is the reverse of the removal procedure. 


NOTE: 
Scribe a line around the roller guide bolt to show the 12. Roll the glass up and down to see if it moves freely 
original adjustment. without binding. Also make sure that there is no 


ROLLER GUIDE BOLT clearance between the glass and glass run channel 
when the glass is closed. Adjust the position of the 
glass as necessary (see page 20-10). 


. Attach the door harness to the door correctly (see 
page 20-4). 


. When reinstalling the plastic cover, apply adhesive 
along the edge where neccessary to maintain а 
continuous seal and prevent water leaks (see page 20- 
4. 


Айы, 


Outer Molding Replacement 


Remove: 

Door panel (see page 20-3) 
е Plastic cover (see page 20-4) 
* Door mirror (see page 20-12) 
* Glass (see page 20-7) 


b : Clip locations 


4 


CLIP (6) / 


МОТЕ: 
Take care not to twist or scratch the outer molding. 


OUTER MOLDING 
Starting at the rear, pry the outer molding up and 
detach the clips, then remove the outer molding. 


Installation is the reverse of the removal procedure. 


NOTE: 

• If necessary, replace any damaged clips. 

* When installing, align the rear edge of the outer 
molding with the rear edge of the door. 


Weatherstrips Replacement 


P : Clip locations 


WEATHERSTRIP 


WEATHERSTRIP 


GLASS RUN CHANNEL 


WEATHERSTRIPS 


NOTE: 

е Before installing the weatherstrip, apply clear sealant to 
the (& areas of the door as shown. 

* if necessary, replace any damaged clips. 


Sealant: Cemedine +8500 
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Doors 
Glass Adjustment 


NOTE: 

е Place the vehicle оп a firm, level surface when adjusting 
the glass. 

* Check the weatherstrip and glass run channel for 
damage or deterioration and replace if neccessary. 


1. Remove the door panel and peel off the plastic cover 
(see pages 20-3, 4). 


2. Connect the power window switch connector to the 
door harness connector. 


3. Loosen the roller guide bolts and adjust the glass so it 
is parallel with the glass run channel. 


NOTE: 
Make sure the guide pin is in the center sash guide. 


GLASS 


LL LLL L) 


CENTER SASH GUIDE PIN 
GUIDE 
CENTER SASH GUIDE cides AUN CHANNEL 


ROLLER GUIDE BOLTS 
Loosen, 


4. Raise the glass as far up as possible and hold it against 
the glass run channel. 
Then tighten the roler guide bolts. 
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5. Make sure the glass goes up and down smoothly. 


6. If necessary, adjust the front channel and center 
channel. 


FRONY CHANNEL 


CENTER CHANNEL 


7. Raisethe glass fully and check for gaps. 


GLASS RUN CHANNEL 


WEATHERSTRIP 


8. Check glass operation. 


NOTE: 
Check that the glass contacts the glass run channel 
evenly. 


а ТРИТЕ 


9. 


10, 


11. 


Check for water leaks. 


NOTE: 
Do not use high pressure water. 


Route the door harnesses and connectors and fasten 
them to the door (see page 20-4). 


Attach the plastic cover, then install the door panel 
(see pages 20-3, 4). 


Position Adjustment 


NOTE: 
Place the vehicle on a firm, level surface when adjusting 
the doors. 


After installing the door, check for a flush fit with the body, 
then check for equal gaps between the front and rear, and 
top and bottom door edges and the body. 

The door and body edges should also be parallel. Adjust at 
the hinges as shown. 


CAUTION: 
Place a shop towel on the jack to prevent damage to the 
door when the mountig bolts are loosened for adjustment. 


DOOR MOUNTING BOLTS 

8x 1.25 mm 

30 N-m (3.0 kgm , 22 lb-ft) 

Loosen the door mounting bolts slightly to 
move the door IN or OUT until it’s flush 
with the body. If necessary, you can install 
а shim behind one hinge to make the door 
edges PARALLEL with the body. 


HINGE MOUNTING BOLTS 

8x 1.25 mm 

30 Nm (3.0 kg-m , 22 Ib-ft) 
Loosen the hinge mounting 
bolts, and move the door 
BACKWARD or FORWARD, 
UP or DOWN as necessary to 
equalize the gaps. 


SHOP TOWEL 


The door and body edges should be parallel. 


Check for water leaks. 
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Doors Mirrors 
Striker Adjustment Power Door Mirror Replacement 


Make sure the door latches securely without slamming. 
К it needs adjustment: 


Pry out the cover panel with a flat tip screwdriver, 
then remove the cover panel. 

Disconnect the connector. 

1. Drawaline aroud the striker for reference. 
Remove the mounting screws while holding the door 
2. Loosen the mounting screws and move the striker IN mirror. 
or OUT to make the latch fit tighter or looser. Move 
the striker UP or DOWN to align it with the latch 
opening. Then lightly tighten the mounting screws and 


recheck. DOOR MIRROR 


MOUNTING SCREWS 
STRIKER 


Disconnect the connector. 


MOUNTING SCREWS 
8x 1.25 mm 

18 Nm (18 kg-m , 
13 Ю-Н) 


COVER PANEL 


installation is the reverse of the removal procedure. 


Check for water leaks. 


NOTE: 

Do not use high pressure water. 

NOTE: 

e Hold the outer handle out and push the door against 
the body to be sure the striker allows a flush fit. 

* Do not tap the striker with a metal hammer to 
adjust the position. 


If the door latches properly, tighten the mounting 
Screws and recheck. 


NOTE: 
Replace the striker if it is cracked. 
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mr 


Mirror Holder Replacement Rearview Mirror Replacement 


Pry the mirror holder from the bottom until you can 1. Carefully remove the cover with a flat tip screwdriver. 


see the actuator, then detach the hooks using a flat tip 
screwdriver as shown. 2. Loosen the lock Бой, then slide the mirror stay from 


the lug. 
NOTE: 
Take care not to scratch the mirror housing. 


ADHESIVE TAPE 


REARVIEW 
MIRROR 


MIRROR 
HOUSING 
MIRROR STAY 


LOCK BOLT 
SHOP TOWEL Counterclockwise 
to loosen. 


ACTUATOR 


2. Disconnect the hooks and connector, then remove the 3. Remove the lock bolt, then remove the toothed lock 
mirror holder from the actuator. washer and hold spring from the mirror stay. 


ACTUATOR 


LOCK BOLT 
Left-hand threads 


HOOK PLATE 


T MIRROR STAY 


CONNECTOR 


MIRROR HOLDER 


3. Installation is the reverse of the removal procedure. 4. installation is the reverse of the removal procedure. 


Windshield, Rear Window, Quarter Glass 


Index 


{ ): Quantity of part used. 


CENTER FASTENER (1) 
(Clip-type) 
Windshield: 
UPPER FASTENER (2) 
(Clip-type) 
ж CORNER CLIP(2) 
е & + CLIP (6) 


RETAINER (8) 


RUBBER DAMS 
WINOSHIELD 

Removal, see page 20-15 
Installation, see page 20-16 


UPPER FASTENER (2) 
(Self-adhesive-type) 


4 
CENTER FASTENER (1) 
(Self-adhesive-type) 
GLASS 
BRACKET (2) MU Л ve 
- REAR WINDOW 
Ш MOLDING 
a ————— — дрі ысыну зы nin Se 
Rear Window: 
UPPER FASTENER (2) RUBBER DAMS 
(Setf-adhesive-type) 
REAR WINDOW 
UPPER FASTENER (2) 
d Removal, see page 20-20 
(Clip-type) E Installation, see page 20-21 
= 27 ype SIDE FASTENER (2) 
Quarter Glass: Ц (Clip-type) 
SIDE FASTENER (2) 
SS (Self-adhesive-type) 
GLASS BRACKET (2) 
RUBBER DAM 


LOWER MOLDING 
4 
QUARTER GLASS 
Removal, see page 20-25 


MOLDING HOLDER (7) 
Installation, see page 20-25 
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аа 


Windshield 


Removal 


CAUTION: 
* Wear gloves to remove and install the windshield. 
* Use seat covers to avoid damaging any surfaces. 


1. Toremove the windshield, first remove the: 
* Rearview mirror (see page 20-13) 
* Sunvisors (see page 20-36) 
* Front pillar trim (see page 20-37) 
* Front wipers and air scoop (see section 23) 


Detach the clips from the retainers, then remove the 
side section of the windshield molding as shown. 


NOTE: 
If necessary, replace any damaged clips. 


Peel off the upper section of the windshield molding. 


NOTE: 
When the upper section of the windshield molding 
removal is difficult, cut off the windshield molding. 


WINDSHIELD WINDSHIELD 
MOLDING 


WINDSHIELD 
MOLDING 


% 


RETAINER 


WINDSHIELD 
MOLDING 


WINDSHIELD 
MOLDING 


RETAINER 


Pull down the front of the front headliner (see page 
20-36). 


CAUTION: 
Take care not to bend the headliner excessively. 


Remove the other retainers and fasteners from the 
body. 


Apply protective tape along the edge of the dashboard 
and body as shown. 

Using an awl, make a hole through the rubber dam and 
adhesive from inside the car. Push the piano wire 
throught the hole and wrap each end around a piece of 


wood, 
PROTECTIVE TAPE 


PIANO WIRE 


WINDSHIELD 


PIANO WIRE ADHESIVE 


À RUBBER DAM 
PROTECTIVE TAPE 
DASHBOARD 


RUBBER DAM 
ADHESIVE 


PROTECTIVE TAPE 


With a helper on the outside, pull the piano wire back 
and forth in a sawing motion and carefully cut through 
the adhesive around the entire windshield, then 
carefully remove the windshield. 


CAUTION: 


Hold the piano wire as close to the windshield as 
possible to prevent damage to the body and 
dashboard. 


PIANO WIRE 


WINDSHIELD 


GLASS BRACKET 


NOTE: 
lf necessary, remove the screw, then replace the glass 
bracket. 


Windshield 


1. Scrape the old adhesive smooth with a knife, to a 
thickness of about 2 mm (0.08 in) on the bonding 
surface around the entire windshield opening flange. 


NOTE: 

* Do not scrape down to the painted surface of the 
body; damaged paint will interfere with proper 
bonding. 

* Remove the rubber dam and fasteners from the 
body. 

е Mask off surrounding surfaces before painting. 


2. Clean the body bonding surface with a sponge 
dampened in alcohol. 


NOTE: 
After cleaning, keep oil, grease or water from getting 
on the surface. 


3. Е the old windshield is to be reinstalled, use a putty 
knife to scrape off all traces of old adhesive, then 
clean the windshield surface with alcohol where new 
adhesive is to be applied. 


NOTE: 
Make sure the bonding surfece is kept free of water, 
oil and grease. 


CAUTION: 
Avoid setting the windshield on its edges; small chips 
may later develop into cracks. 


NOTE: 
Clean the shadowed area. 


WINDSHIELD 


Installation ------------------------------:-:-- 


4. Glue the rubber dams to the inside face of the 
windshield as shown, to contain the adhesive during 
installation. 


NOTE: 
Be careful not to touch the windshield where adhesive 
will be applied. 


65mm 326.5 mm 
(2.56іп) {12.85 in} 


RUBBER DAMS 95 mm (3.74 in) 


(0.35 in) 


RUBBER DAM 
WINDSHIELD 


WINDSHIELD 


5. Glue the center and upper fasteners to the inside face 
of the windshield as shown. 


65 mm 326.5 mm 
(2.66 in) 112.85іп) 


UPPER 
FASTENER 95 mm (3.74 in) 


10 mm 
{0.39 in 


CENTER 
FASTENER 


FASTENERS 


WINDSHIELD 


үт. гаш 


6. Install the glass brackets, retainers and fasteners to 8. With a sponge, apply a light coat of glass primer 
the body as shown. around the edge of the windshield as shown, then 
lightly wipe it off with gauze or cheesecloth. 


NOTE: 
Do not tighten the glass bracket mounting screws. NOTE: 
• Do not apply body primer to the windshield, and do 
FASTENER not get body and glass primer sponges mixed up. 
| е Never touch the primed surfaces with your hands. Н 
you do, the adhesive may not bond to the 
n windshield properly, causing a leak after the 
windshield is installed. 
i * Keep water, dust, and abrasive materials away from 
XL the primed surface. 
UPPER FASTENER (2) p 1////, : Apply glass primer here. FASTENER 
CENTER / PING |022 R ы 
FASTENER (1) ~ (Body side) 9 mm (0.35 іп) 
Ж 326.5 тт 
2 (12.85 іп) 


RUBBER DAM | wINDSHIELD 


RETAINER (8) 
GLASS BRACKET (2) iy 
WINDSHIELD 
7. Set the windshield upright on the glass brackets, then 9. With a sponge, apply a light coat of body primer to the 
center it in the windshield opening. Make alignment original adhesive remaining around the windshield 
marks across the windshield and body with a grease opening flange. The windshield should be installed 10 
pencil at the four points shown. minutes after you apply the body primer. 


NOTE: 
11 mm (0.43 in) e Do not apply glass primer to the body, and be 
careful not to mix up glass and body primer sponges. 
ALIGNMENT MARKS е Never touch the primed surfaces with your hands. 
е Mask off the dashboard before painting the flange. 


a 2/2206 :Apply body primer here. 


8 тт 15 тт 
(0.31 іп) (0.59 іп) 


ins 24 


MOUNTING 
SCREWS 


30 mm (1.18 іп) 


23 mm (0.90 іп) 


WINDSHIELD 


GLASS BRACKETS 

NOTE: 

Adjust the glass brackets until 
there is a gap of 11 mm (0.4 in) 
between the upper edge of the 
windshield and the leading edge of 
the roof, then tighten the 


mounting screws. (cont'd) 


Windshield 


10. Thoroughly mix the adhesive and hardener together on 
a glass or metal plate with a putty knife. 


NOTE: 

e Clean a glass or metal plate with a sponge and 
alcohol before mixing. 

“ Follow the instructions that come with the adhesive. 


11. Before filling a cartridge, cut the end of the nozzle as 
shown. 


Cut nozzle end 
as shown. / 


10 mm (0.39 іп) 


7 mm (0.27 іп) 


12. Pack adhesive into the cartridge without air pockets 
to ensure continuous delivery. Put the cartridge in a 
calking gun and run a bead of adhesive around the 
edge of the windshield as shown. 


NOTE: 
Apply the adhesive within 30 minutes after applying 
the glass primer. 


2 mm (0.08 in) 

Make a slightly thicker bead 
at each corner and upper. 

12 mm : ADHESIVE 

(0.47 in) 

ЕН 8mm 1mm 
10.31 in) (0.04 in) 
8 mm 


10.31 in) 


RUBBER 
DAM 


UPPER 
FASTENER ' 
WINDSHIELD 


WINDSHIELD 


Installation (cont'd) —————— e 


13. Use suction cups to hold the windshield over the 
opening, align it with the alignment marks made in step 
7 and set it down on the adhesive. Lightly push on the 
windshield until its edge is fully seated on the adhesive 
all the way around. 


NOTE: 
* Do not close or open the doors until adhesive is dry. 
* Make sure the fasteners are fastened correctly. 


WINDSHIELD ALIGNMENT MARKS 


QC 
| 


as 


SUCTION CUPS 


14. Install the clips on the windshield molding. 


Scrape or wipe the excess adhesive off with a putty 
knife or towel. 


NOTE: 

To remove adhesive from a painted surface or the 
windshield, wipe with a soft shop towel dampened 
with alcohol. 


install the windshield molding. 


NOTE: 

* When installing, make sure there are no twists іп the 
molding. 

е install the windshield molding by starting at the 
upper corner. 

* Glue the upper section with the adhesive. 


WINDSHIELD 
MOLDING 


WINDSHIELD 


P : Clip, retainer locations 


WINDSHIELD | в WINDSHIELD | с WINDSHIELD 
MOLDING MOLDING MOLDING 


` у 


ы 


CORNER CLIP (1) 


RETAINER (4} CLIP (3) 


Let the adhesive dry for at least one hour, then spray 
water over the windshield and check for leaks. Mark 
leaking areas and let the windshield dry, then seal with 
sealant. 


NOTE: 

e Let the car stand for at least four hours after 
windshield installaiton. If the car has to be used 
within the first four hours, it must be driven slowly. 
Keep the windshield dry for the first hour after 
installation. 

Check that the ends of the windshield molding are 
set under the air scoop. 


Reassemble all removed parts. 


NOTE: 
Install the rearview mirror after the adhesive has dried 
throughly. 


Rear Window 


Removal —Е———-———————— 


CAUTION: 


* Wear gloves to remove and Install the rear window. 
* Do not damage the defroster grid lines. 


1. Toremove the rear window, first remove: 
* Trunk lid (see page 20-64) 
* Rear shelf (see page 20-37) 
* Rear pillar trim panel (see page 20-37) 


2. Disconnect the defroster leads, and remove their 
holders. 


NOTE: 


Avoid scratching the rear window with the cutter 
blade. 


3. Remove the molding holders, then remove the lower 
molding. 


MOLDING 
HOLDER (7) 


\ SCREW 
Molding holder removal: 
1) Remove or loosen the screw. v 
2) Place the screw in the screw SCREW 
grommet again (do not screw GROMMET 
it in) and press it down. 
MOLDING 
3) Pull the screw with the HOLDER 
molding holder out of the k o E 
body. » 


4. Peeloff the rear window molding. 


NOTE: 

* When the rear window molding removal is difficult, 
cut the rear window molding with a knife. 

© If necessary, remove the screw, then replace the 
glass brackets. 


REAR WINDOW 
MOLDING 


|. t 
REAR WINDOW 
MOLDING 


ма 


x GLASS BRACKETS 


5. Remove the rear headliner (see page 20-36). 


CAUTION: 
Take care not to bend the headliner excessively. 


6. Apply protective tape to along the edge of the body as 
shown. 


Using an awl, make a hole through the rubber dam and 
adhesive from inside the car. Push piano wire through 
the hole and wrap each end around a piece of wood. 


PIANOWIRE # 


PROTECTIVE 


TAPE 
GLASS 


ADHESIVE 


RUBBER DAM 


GLASS 


PIANO WIRE 


RUBBER DAM 
ADHESIVE 


b 
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8. Carefully remove the rear window. 


With a helper on the outside, pull the piano wire back 
and forth in a sawing motion and carefully cut through 
the adhesive around the entire rear window. 


CAUTION: 
Hold the piano wire as close to the rear window as 
possible to prevent damage to the body. 


PIANO WIRE REAR WINDOW 


Installation 


Scrape the old adhesive smooth with a knife, to a 
thickness of about 2 mm (0.08 in) on the bonding 
surface around the entire rear window opening flange. 


NOTE: 

* Do not scrape down to the painted surface of the 
body; damaged paint will interfere with proper 
bonding. 

* Remove the rubber dam and fasteners from the 
body. 

* Mask off surrounding surfaces before applying 
primer. 


Clean the body bonding surface with a sponge 
dampened in alcohol. 


NOTE: 
After cleaning, keep oil, grease or water from getting 
on the surface. 


If the old rear window is to be reinstalled, use a putty 
knife to scrape off all traces of old adhesive, then 
clean the rear window surface with alcohol where 
new adhesive is to be applied. 


NOTE: 
Make sure the bonding surface is kept free of water, 
oil and grease. 


CAUTION: 
Avoid setting the rear window on Из edges; small 
chips may later develop into cracks. 


NOTE: 
Clean the shadowed area. 


CLEANING WIDTH 


REAR WINDOW 


{cont'd} 
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ALIGNMENT 
MARKS 


RUBBER DAM 


Rear Window 
Installation (cont'd) А 


Glue the rubber dams to the inside face of the rear 
window as shown, to contain the adhesive during 
installation. 


NOTE: 
Be careful not to touch the rear window where 
adhesive will be applied. 


RUBBER 
DAM 


9 mm (0.35 In} 


GLASS 
RUBBER DAM 


RUBBER 
DAM 


REAR WINDOW 


Glue the side and upper fasteners to the inside face of 
rear window as shown. 


FASTENER 


RUBBER DAM 


ALIGNMENT MARKS 
UPPER FASTENER (2) 


10 mm (0.39 іп) 


FASTENER (4) 


SIDE FASTENER (2) 


REAR WINDOW 


6. 


Install the glass brackets and fasteners to the body as 
shown. 


NOTE: 
Do not tighten the glass bracket mounting screws. 


FASTENER 


P : Installing locations 


FASTENER (4) 


GLASS BRACKETS (2) 


Set the rear window upright on the glass brackets, 
then center it in the opening. Make alignment marks 
across the rear window and body with a grease pencil 
at the four points shown. 


ALIGNMENT MARKS 
REAR WINDOW 


MOUNTING 
SCREW 


NOTE: 
Adjust the brackets to center the rear window in the 
opening, then tighten the mounting screws. 


With a sponge, apply a light coat of glass primer Thoroughly mix the adhesive and hardener together on 


around the edge of the rear window as shown, then a glass or metal plate with a putty knife. Follow the 

lightly wipe it off with gauze or cheesecloth. instructions that came with the adhesive. 

NOTE: NOTE: 

е Do not apply body primer to the rear window, and Clean a glass or metal plate with a sponge and alcoho! 
do not get body and glass primer sponges mixed up. before mixing. 

е Never touch the primed surfaces with your hands. If 
you do, the adhesive may not bond to the rear 11. Before filling a cartridge, cut the end of the nozzle as 
window properly, causing a leak after the rear shown, 


window is installed. 
е Keep water, dust, and abrasive materials away from 


the primed surface. дайы okt 2 ^ 
as shown. 
A : Apply glass primer here. 10 mm (0.39 in) 


UPPER 
FASTENER 


GLASS 
7 mm (0.27 in) 


WL 
REAR 
WINDOW 
12. Pack adhesive into the cartridge without air pockets 
RUBBER DAM to ensure continuous delivery. Put the cartridge in a 
calking gun and run a bead of adhesive around the 
SIDE edge of the rear window as shown. 
FASTENER NOTE: 
Apply the adhesive within 30 minutes after applying 
the glass primer. 
9. With a sponge, apply a light coat of body primer to the 2 mm (0.08 in) 


original! adhesive remaining around the rear window 
opening flange. The rear window should be installed 10 Make a slightly thicker 
minutes after you apply the body primer. а : ADHESIVE bead at each corner 
NOTE: {0.47 in} and Upper: 
* Do not apply glass primer to the body, and be 

careful not to mix up glass and body primer sponges. Шы 


* Never touch the primed surfaces with your hands. UPPER 


8mm FASTENER 8mm 
20 mm (0.31 in) (0.31 in) 
17777 : Apply body primer here. (0.79 in) 
16 mm (0.63in) 7.4 mm (0.29 in) 04311 


ADHESIVE 


17 mm 

{0.67 in) 
i 6.6 mm 
10.26 in) 


RUBBER DAM 


SIDE 
FASTENER 


{cont'd 


Rear Window 
Installation (cont'd) 


13. Use suction cups to hold the rear window over the 16. install the molding holder on the lower molding. 

opening,align it with the alignment marks made in step 
7 and set it down on the adhesive. Lightly push on the 
rear window until its edges are fully seated on the 
adhesive all the way around. 


NOTE: 
+ Do not close or open the doors until adhesive is dry. 
е Make sure the fasteners are fastened correctly. 


LOWER MOLDING 


ALIGNMENT MARKS REAR 
WINDOW 


SUCTION 
CUPS 


17. Install the lower molding, then tighten the mounting 
14. Scrape or wipe excess adhesive off with a putty knife screws. 
or towel. 


MOUNTING SCREW 
NOTE: 


To remove adhesive from a painted surface or the rear 
window, use а soft shop towel dampened with alcohol. 


Install the rear window molding. 


NOTE: 

“ When installing, make sure there are no twists in the 
rear window molding. 

e First install the upper section, then install the each 
side. 

е Glue the upper section with the adhesive. 


LOWER MOLDING 
REAR WINDOW 


18. Let the adhesive dry for at least one hour, then spray 
water over the rear window and check for leaks. Mark 
leaking areas and let the rear window dry, then seal 

with sealant. 


NOTE: 
Let the car stand for at least four hours after rear 
window installation. Ҥ the car has to be used within 
the first four hours, it must be driven slowly. 


Reassemble all removed parts. 


Quarter Glass 


Removal 


CAUTION: 
* Wear gloves to remove and install the glass. 
* Use seat covers to avold damaging any surfaces. 


NOTE: 
Replace the quarter glass with new one when removing it. 


1. 


To remove the quarter glass, first remove the: 
* Rear pillar trim panel (see page 20-37) 

* Quarter trim (see page 20-37) 

* Quarter trim panel (see page 20-37) 


Use a knife to cut through the adhesive from inside 
the car, all the way around. 


NOTE: 
Take care not to damage the quarter grass and body. 


QUARTER GLASS MOLDING 


S ND 
ga 


22270 


QUARTER GLASS 
MOLDING 


ADHESIVE 


3. Remove the quarter glass. 


Installation 


Scrape the old adhesive smooth with a knife, to a 
thickness of about 2 mm (0.08 in) on the bonding 
surface around the entire quarter glass opening flange. 


NOTE: 

* Do not scrape down to the painted surface of the 
body; damaged paint will interfere with proper 
bonding. 

e Mask off surrounding surfaces before applying 
primer. 


Clean the body bonding surface with a sponge 
dampened in alcohol. 


NOTE: 
After cleaning, keep oil, grease or water from getting 
on the surface. 


Clean the new quarter glass surface with alcohol 
where adhesive is to be applied. 


NOTE: 
Make sure the bonding surface is kept free of water, 
oil and grease. 


QUARTER GLASS 


Clean the shadowed area all 
the way around. 


A dm ce 


Quarter Glass 
Installation (cont'd) 


4. With a sponge, apply a light coat of glass primer to the 
inside face of the quarter glass as shown, then lightly 
wipe it off with gauze or cheesecloth. 


NOTE: 

* Do not apply body primer to the quarter glass, and 
do not get body and glass primer sponges mixed up. 

* Never touch the primed surfaces with your hands. If 
you do, the adhesive may not bond to the quarter 
glass properly, causing a leak after the quarter glass 
is installed. 

* Keep water, dust, and abrasive materials away from 
the primed surface. 


Ж : Apply glass primer here. 


11mm 
loans | {0.43 in) 


QUARTER GLASS 


GLASS 10 mm (0.39 іп) 


QUARTER GLASS 
MOLDING 


5. With a sponge, apply a light coat of body primer to the 
original adhesive remaining around the quarter glass 
opening flange. The quarter glass should be installed 10 
minutes after you apply the body primer. 


NOTE: 

* Do not apply glass primer to the body, and be 
careful not to mix up glass and body primer sponges. 

* Never touch the primed surfaces with your hands. 


ZZ : Apply body primer here. 


38 mm (1.49 in) 


24 mm (0.94 in) 


38 mm (149 in) 


6. Throughly mix the adhesive and hardener together on 
a glass or metal plate with a putty knife. 


NOTE: 

* Clean a glass or metal plate with a sponge and 
alcohol before mixing. 

* Follow the instructions that came with the adhesive. 


7. Before filing a cartridge, cut the end of the nozzle as 
shown. 


Cut nozzle end П 
as shown. I 
10 mm (0.39 in) 


7 mm (0.27 in} 


Pack adhesive into the cartridge without air pockets 
to ensure continuous delivery. Put the cartridge in a 
calking gun and run a bead of adhesive around the 
edge of the quarter glass as shown. 


NOTE: 
Apply the adhesive within 30 minutes after applying 
the glass primer. 


2 mm (0.08 in) 


: ADHESIVE 
13 mm 
{0.51 In) А 


(0.31 іп! 


Make a slightly ‘thicker 
bead at each corner. 


QUARTER GLASS 


ADHESIVE 


| 
wz | 


QUARTER GLASS MOLDING 


CUPS 


SUCTION a We 
{ 
X 


Use suction cups to hold the quarter glass over the 
opening, align it with the clip setting points and set it 
down on the adheisive. Lightly push on the quarter 
glass until its edges are fully seated on the adhesive all 
the way around. 


NOTE: 
Do not open or close the doors until the adhesive is 
dry. 


CLIP 


ADHESIVE 


^ 


GLASS 


QUARTER GLASS 


10. Scrape or wipe the excess adhesive off with a putty 


11. 


knife or towel. 


NOTE: 
Use a soft shop towel dampened with alcohol to 
remove adhesive from a painted surface or quarter 
glass. 


After the adhesive is dry, spray water over the 
quarter glass and check for leaks. Mark leaking areas 
and let the quarter glass dry, then seal with sealant. 


NOTE: 

Let the car stand for at least four hours after quarter 
glass installation. If the car has to be used within the 
first four hours, it must be driven slowly. 


12. Reinstall ali remaining removed parts. 
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КОРЕ 


Sunroof 
——————————————— ER 


SUNROOF PANEL 
Adjustment, see page 20-29 
Replacement,see page 20-31 


SUNROOF SEAL 
A REAR SEAL HOLDER 
FRONT SEAL HOLDER Әр. 
o Ҹа SIDE SEAL HOLDER 
SUNROOF LINER > 


Replacement, see page 20-30 


OUTER CABLE ASSEMBLY 
Replacement, see page 20-33 


MOTOR 
Replacement, see page 20-32 


PANEL BRACKET PANELSTAY 2 Ò 
ne SLIDE STOPPER GROMMET 
SLIDER LINK 
82 = REAR DRAIN 
LIFTER co > Қатын 
ШЕ 
FRONT "E es 
CHANNEL 
s RAIL REAR RAIL 
HOLDER 
FRONT 
po - "= 
„~ FRAME SEAL 
REAR DRAIN TUBE 
FRONT DRAIN TUBE 
© FRAME ® 
Replacement, see page 20-32 
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Troubleshooting 


Symptom Probable Cause 


Water leaks . Clogged drain tube. 

. Gap between sunroof seal and roof panel. 

. Defective or improperly installed sunroof seal. 
. Gap between frame seal and roof panel. 


Wind noise . Excessive clearance between sunroof seal and roof panel. 


Motor noise . Loose motor. 
. Worn gear or bearing. 
. Outer cable deformed. 


Sunroof panel does not move, but . Clutch out of adjustment. 

motor turns . Foreign matter stuck between guide rail and slider. 
. Inner cable loose. 
. Outer cable not attached properly. 


Sunroof panel does not move and . Blown fuse. 

motor does not turn (sunroof panel . Faulty switch. 

can be moved with sunroof wrench) . Battery run down. 
. Defective motor. 
. Faulty relay. 


Sunroof Panel Height Adjustment 


Roof panel should be even with the sunroof seal to 
within 1.9 + 0.5 mm (0.07 + 0.02 in) all the way 
around. If not, tilt the sunroof panel fully, and: 


қ b SUNROOF SEAL 
ROOF PANEL м SUNROOF 


Ба PANEL 


PANEL BRACKET 


Remove the sunroof liner (see page 20-30). 


Loosen the sunroof panel mounting nuts and 
install shims between sunroof panel and panel 
bracket as shown. 


Shim thickness: 1.0 mm (0.04 іп) 
Adjustment: max. 2.0 mm (0.08 іп) 


Repeat on opposite side if necessary. SUNROOF PANEL 
MOUNTING NUTS 


Sunroof 


Rear Edge Closing Adjustment Sunroof Liner and Sunroof Panel 
Replacement 


1. Remove the front of the roof trim. 


Open the sunroof panel about a foot, then close it to check 
where rear edge begins to rise. If it rises too soon and seats 
too tightly against the roof panel, or too late and does not 


2. Align the location ® position of the frame to the 
seat tightly enough, adjust it. 


mounting screw. 


1. Remove the sunroof liner, then remove the sunroof MOUNTING SCREW 


SUNROOF 
panel. LINER 
2. Check that the position of the lifter is the same on 
each side. 
NOTE: 
If the position differs from side to side, remove the ae 
motor (see page 20-32), then adjust the position of the 
lifter on each side. 
3. Loosen the mounting screws. Align the panel bracket 
to the same position on each side. FRAME 


3. Remove the mounting screws and clips, then slide the 


Align the panel bracket with the marks. sunroof liner slightly forward. 


1 mm (0.04 in) NOTE: 


Take care not to scratch the sunroof liner. 


MOUNTING 
PANEL STAY | SCREW 
р : Clip locations 
SUNROOF 
LINER 


SUNROOF LINER 
PANEL 
BRACKET 


PANEL BRACKET 


install the sunroof panel. Close the sunroof panel, then 
check the alignment between the roof panel and 


sunroof panel. ROOF TRIM 


NOTE: : 
Adjust the sunroof panel right and left by using the 
panel bracket mounting holes. 


MOUNTING SCREWS 


4. Slide the sunroof liner backward, then remove it. 
SUNROOF PANEL 


5. With the sunroof panel closed fully, check for water 
leaks. 


NOTE: 
Do not use high pressure water. 


SUNROOF LINER 


5. 


Remove the mounting nuts from the panel brackets on 
both sides, then remove the sunroof panel by lifting up. 


NOTE: 
Do not damage the roof panel. 


SUNROOF PANEL 


PANEL 
BRACKET 


MOUNTING NUTS 
6x 1.0 mm 
9 Nem (0.9 кат, 6.5 lb-ft) 


installation is the reverse of the removal procedure. 


NOTE: А 

* Before installing the sunroof liner, close the sunroof 
panel fully, then check for closing alignment. If 
necessary, adjust the sunroof panel alignment (see 
page 20-30). 
When installing the sunroof liner, make sure the 
sunroof liner is fastened correctly with the clips and 
holder. 


Check for water leaks. 


NOTE: 
Do not use high pressure water. 


Sunroof Seal Repair/Installation 


Н a sunroof seal is leaking, or if it is to be replaced, proceed 
as follows: 


Remove the sunroof liner (see page 20-30). 
Remove the sunroof panel. 


Remove the seal holder. Carefully peel the seal off the 
sunroof panel. 


: Screw, nut locations SUNROOF 


Forward 


Set the seal 
holder securely 
in the seal. 


HOLDERS 


SUNROOF SEAL 


ADHESIVE түр 


SUNROOF PANEL 


Fill with adhesive. 


Clean the sunroof seal attaching surfaces with a clean 
cloth dampened in alcohol. 


NOTE: 
After cleaning, keep oil, grease or water from getting 
on the surface. 


Fill the sunroof seal groove with adhesive. Coat the 
sunroof seal attaching surfaces of the sunroof panel 
with the same adhesive. 


Fit the sunroof seal onto the sunroof panel evenly all 
the way around. 


Wipe off excess adhesive with a clean cloth 
dampened with alcohol. 


Allow the adhesive to cure for at least four hours after 
sunroof seal installation and before operating the 
sunroof panel. 


Check for water leaks. 


NOTE: 
Do not use high pressure water. 


Sunroof 
Motor, Drain Tube, and Frame Replacement 


CAUTION: 
Be careful not to damage the seats or other interlor trim. 


1. Remove the headliner (see page 20-36). 


2. Disconnect the motor connector; remove the clips securing the ceiling light wire harness. 


NOTE: 
When removing the motor, remove the two mounting bolts and three nuts. 


Remove the sunroof panel (see page 20-31). 
Disconnect the drain tubes. 


Remove the 10 mounting bolts and rear hooks, then remove the frame from the car. 


NOTE: 
You may require assistance when removing the frame. 
DRAIN TUBE 
To install, side the drain tube over the 
frame nozzle at least 10 mm (0.4 in). 
DRAIN TUBE GUIDE PIN 
ә REAR HOOK (2) 
CS 
«22 


FRAME SEAL 


(7 2 
а 6x 1.0 mm 
a BO т. 10 Nem (1.0 кет, 
ict 7 к) 
Remove the front NOTE: А 
mounting bolts last. If you need to remove a drain 


tube, tie a string to the end of 
it so it can be reinstalled. 


REAR DRAIN TUBE 


Make sure the Kfters are 
parallel when instaling the 
motor. 


FRONT DRAIN TUBE 


To install, insert the frame's rear hooks into the body holes, then install parts in the reverse order of removal. 


NOTE: 
e Install the tube clips with the ends facing to the side to ease installation of the headliner. 
* Clean the surface of frame. 

* Check the frame seal. 
* Check for water leaks. 


Panel Stay/Slider, Lifter and Guide 
Rails Replacement 
1. Remove the frame (see page 20-32). . Remove the motor (page 20-32). 


2. Remove the front drain channel. . Remove the mounting screws @, then remove the 
guide rail. Remove the mounting screw (B) then 
remove the outer cable assembly. 

6x 1.0 mm 

10 Nm (1.0 kg-m , 7 Ib-ft) NOTE: 

Take care not to bend the cable pipes. 


GROMMET 
NOTE: 

MOUNTING To install, fill the groove in each 
grommet with sealant. 


FRONT DRAIN 
CHANNEL 


GUIDE RAIL 


. Slide the panel stay backward, then remove it from 
3. Remove the rear drain channel. the guide rail. 


4. Remove the rear rail holder. . Remove the lifter from the inner cable end, then 
separate the panel stay, lifter, slide stopper link and 
slider. 


NOTE: 
REAR DRAIN To install, apply multi-purpose grease to the lifter and 
CHANNEL slide stopper link. 


INNER CABLE 


6x 1.0 mm SLIDER LIFTER 
10 Nem (10 Кет, 
7 Юю) 


REAR RAIL 
еі” HOLDER 


PANEL STAY 


SLIDE STOPPER 
LINK 


Sunroof 


Panel Stay/Slider, Lifter and Guide 
Rails Replacement (cont'd) 


9. Turn the hook of the anchor rod with a flat tip 
screwdriver, then remove the anchor rod and anchor 
spring from the guide rail by sliding it backward. 


Opening Drag Check 
(Motor Removed) 


Before installing the motor, measure effort required to 
open sunroof panel using a spring scale as shown. 


CAUTION: 
When using a spring scale, protect the leading edge of the 
sunroof panel with a shop towel. 


NOTE: 
To install, apply multi-purpose grease to the hook. 


ff load is over 10 kg (22 Ibs), check side clearance and 
sunroof panel height adjustment (see page 20-29). 


ANCHOR SPRING 


GUIDE RAIL 


ANCHOR ROD 
SUNROOF PANEL 


SPRING SCALE 


SHOP TOWEL 


10. Installation is the reverse of the removal procedure. 


NOTE: 
е Before installing the guide rail, apply the calking to 
guide rail mount faces of the frame. 


GUIDE RAIL 


CALKING 


* Damaged parts should be replaced. 
е Apply grease to the sliding portion. 
e Before installing the motor, adjust the lifter to the 
same position on each side. 


Closing Force Check 
(Motor Installed) 


1. After installing all removed parts, have a helper hold 

the switch to close the sunroof panel while you 
measure force required to stop it. Attach a spring 
scale as shown. Read the force as soon as the sunroof 
panel stops moving, then immediately release the 
switch and spring scale. 


CAUTION: 
When using a spring scale, protect the leading edge 
of the sunroof panel with a shop towel. 


Closing Force: 20—30 kg (44—66 Ibs) 


SPRING SCALE 


SUNROOF 
PANEL 


SHOP TOWEL 


If force is not within specification, install a new lock 
washer, adjust the tension by turning the motor clutch 
adjusting nut, and bend the lock washer against the 
motor clutch adjusting nut. 

LOCK 

WASHER 
Replace. 


MOTOR CLUTCH 
ADJUSTING NUT 


COUNTER- 
CLOCKWISE CLOCKWISE 
To decrease To increase 

force. force. 


Headliners 
Replacement 


CAUTION: 
When prying with a flat tip screwdriver, wrap it with protective tape to prevent damage. 


NOTE: 
* Remove the front seats (see page 20-38). 

* Take care not to bend or scratch the front and rear headliners. 
* Keep water away from the front and rear headliners. 

* Becareful not to damage the dashboard and other interior trim. 


(ROOF TRIM 


@FRONT 
HEADLINER 


@REAR HEADLINER 


Disconnect the 
connector. 


@HOLDER 


Loosen the bolts. 


@HIGH-MOUNT 
BRAKE LIGHT 


(OSUNVISOR 


REAR PILLAR 
TRIM PANEL 


NOTE: 
Remove the headliner from the passenger's side door opening. 


Installation is the reverse of the removal procedure. 


NOTE: 
© When installing the front and rear headliners, be careful not to fold or bend it. Also, be careful not to scratch the body. 
“ Check that both sides of the front and rear headliners are securely attached to the body and rear pillar trim panel. 

е When installing the roof trim, install the joint towards the rear. 

* If necessary , replace any damaged clips. 


Interior Trims 
Replacement 


b : Clip locations 


A B 
RR Fr 
Disassemble in numbered sequence. 


CAUTION: 
When prying with a flat tip screwdriver, wrap it with protective tape to prevent damage. 


NOTE: 
Take care not to bend or scratch the trims and panels. 


@QUARTER TRIM COAT HANGER 


@REAR PILLAR 
TRIM PANEL 
First remove the rear 
headliner (see page 20-36). 


@SEAT LOCK COVER 
(see page 20-42) 


@DOOR TRIM 


@REAR SHELF 
First remove the speakers 

(see section 23) and rear seat 
upper trim panel (see page 20-42). 


@FRONT PILLAR 
TRIM 


E YA 
BELT THROUGH CAP 


(3 TRUNK TRIM 


(DDOOR SILL 
MOLDING 


(RIGHT TRUNK FRONT 
PANEL 

First remove the rear 
seat (see page 20-41). 


с 
d RIGHT TRUNK SIDE 
PANEL 
“ 


@QUARTER T 
PANEL 


~ 


LEFT TRUNK FRONT 
PANEL 


@RIGHT KICK PANEL = 


"B 


(3SPARE TIRE LiD 


Installation is the reverse of the removal procedure. 


NOTE: 
If necessary, replace any damaged clips. 


REAR UPPER PANEL 


Seats 


Front Removal Front Replacement 


NOTE: NOTE: 
Take care not to scratch the seat covers and body. Take care not to scratch the seat covers and body. 


1. Remove the mounting bolts covers. 1. Remove the front seat, then take it out from the door 
opening. 
2. Remove the mounting bolts and disconnect the 

connector, then remove the front seat. 2. Remove the screws and knobs, then remove the 
recline cover. 


BOLT 
COVER RECLINE COVER 


\ 
MOUNTING re Pi 
% 


FRONT SEAT 


< (22% 
MOUNTING BOLTS © ‘ P d T A ient KNOB 


i Ч 10 x 1.25 тт 
40 Nm (4.0 kgm, (DRECLINE KNOB 
29 к) @SCREW @caP 
Disconnect the seat 3. Remove the screws, then remove the center cover. 


heater connector 
(сапада : SR 4WS/ 
SR-V). 


а " A 


MOUNTING 

BOLT 
Disconnect the COVER 
Connector 


(driver's only). 
CENTER COVER 


10 x 1.25 mm 4. Remove the lower clips and fasteners from the seat- 


MOUNTING BOLTS 
40 N:m (4.0 kgm , 29 bb-ft) back, then fold the seat cover back. 


P : Clip locations 


Installation is the reverse of the removal procedure. 


LOWER 
CLIP 


SEA-BACK 


| 


FASTENER 


SEAT-BACK 
COVER 


FASTENER 


20-38 


Fold the seat-back cover and pad back until you can 
see the seat-back mounting bolts. 


NOTE: 
Take care not to damage the pad. 


Remove the seat-back and seat cushion mounting 


bolts and pivot nut, then remove the seat-back and 
seat cushion from the inner and outer seat tracks. 


PIVOTNUT PIVOT WASHER 


\ 
© SEAT-BACK 


BUSH 


PIVOT NUT 
8x 1.25 mm 


22 Мт (2.2 kgm , 16 b-ft) 


SEAT 
CUSHION 


SEAT CUSHION MOUNTING BOLTS 
10 x 1.25 mm 


43 Nem (4.3 kgm , 31 lb-ft) 


INNER SEAT 
TRACK 


JOINT ROD 
NOTE: 
Take care not to 


P : Clip locations 


SEAT-BACK 


Q9: Сір locations 
SEAT HEATER UNIT 


To seat belt 
buckle. 


To seat-back. seat track. 


То seat-back. SEAT CUSHION 
RECLINE 


ADJUSTER Heated Seat (Canada: SR 4WS/SR-V) 


SEAT-BACK MOUNTING BOLTS 
10 x 1.25 mm 
43 N-m (4.3 kgm , 31 Ib-ft) 


SEAT CUSHION MOUNTING BOLTS 
10 x 1.25 mm 
43 Nm (4.3 kg-m , 31 Ib-ft) 


bend the rod. OUTER SEAT TRACK 


Installation is the reverse of the removal procedure. 


NOTE: 


e To prevent wrinkles when installing a seat-back cover, make sure the material is stretched evenly over the frame before 


securing all the clips. 
е Apply grease to the moving surfaces. 


Seats 
Front Seat Cover Replacement 


CAUTION: P Д : Сир locations Ch t 
Wear gloves to remove and instali the seat-back and seat cushion covers. 8 : Inside spring locations СҰР removal: 


NOTE: 
Take care not to tear the seams or damage the seat-back and seat cushion covers. 


Seat-back cover removal: 
1. Remove the seat-back from the inner and outer seat tracks. 


2. Remove the rear seat access trim and lumbar support knob (except S model: Driver's). 


3. Remove the seat-back cover by releasing all the inside springs. 


SEAT-BACK COVER 


LUMBAR SUPPORT 


Seat cushion cover removal: 
1. Remove the seat cushion from the inner and outer seat tracks. 


2. Remove аі clips from under the seat cushion, then loosen the seat cushion cover. 


3. Pullback the edge of the seat cushion cover all the way around, then release the pad clips and inside springs. 


SEAT CUSHION COVER 


Clip installation: 


UPHOLSTERY RING 
M am PLIERS 
Installation is the reverse of the removal procedure. Commercially 
available. 
NOTE: , 
* To prevent wrinkles, make sure the material is stretched А NEW CLIP 
evenly over the frame before securing all the clips and inside springs. Sle жа 
% tf necessary, replace any damaged inside springs. ‘ 5 ; PAD 


* Replace the clips. і i 
WIRE (Pad side) 
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Rear Replacement 


Disassemble in numbered sequence. 


(LEFT SEAT-BACK 


(910 x 1.25 mm 
40 N'm (4.0 kgm , 29 Ib-ft) 


Pull the knob, then disconnect the hook. 


es the seat cushion. 
Pull up and remove the seat cushion. 


| 


Q@RIGHT SEAT CUSHION @LEFT SEAT CUSHION 


{cont’d) 


Seats 
Rear Replacement (cont'd) 


Disassemble in numbered sequence. 


(D6 x 1.0 mm 
10 Nm (1.0 kg-m, 7 b-ft) 


RIGHT PIVOT 
BRACKET 


(RIGHT SEAT- 
BACK 


6x 1.0 mm 
10 Nem (1.0 kg-m , 7 lb-ft) 


Rear seat latch/Lock cylinder removal: 


SEAT LOCK COVER 


SEAT LOCK 
COVER 


e) 


Pry here. АЯ 


REAR 
SHELF 


6 x 1.0 mm 
10 Nem (10 kgm , 


LOCK CYLINDER 
Remove the rear 
shelf (see page 20-37). 


LOCK ROD 
NOTE: 


Take care not to 
bend the lock rod. 


REAR SEAT 
LATCH 


6x 1.0 mm 
ТО N-m (1.0 kgm, 7 b-ft) 


` RIGHT PIVOT BRACKET 
Remove the quarter trim 
panel (see page 20-37). 


LEFT PIVOT BRACKET 
Remove the seat center 
pad (see page 20-42). 


installation is the reverse of the removal procedure. 


NOTE: 

* Before attaching the seat-back and seat cushion, 
make sure there are no twists in the seat belt. 

* When installing the seat cushion, position the seat 
belts correctly. 


(9REAR SEAT UPPER 
TRIM PANEL 


EN 


Sv 
(SEAT CENTER 


P :Cip locations 


A 


Seat Belts 


Front Replacement 


CAUTION: 
Check the seat belts for damage and replace them if necessary. Be careful not to damage them during removal and 
instalfation. 


1. Remove: 
* Front seat (see page 20-38) 
е Rear seat (see page 20-41) 
е Door trim (see page 20-37) 
* Rear shelf (see page 20-37) 
* Right trunk front panel (see page 20-37) 
* Quarter trim panel (see page 20-37) 


Remove the seat belt quide and center cover. 


Remove the all three anchor bolts, retractor bolt and retractor mounting bolt, then remove the seat belt and seat belt 
buckle. 


NOTE: 
When removing the anchor bolts and retractor bolt, use a 17 mm socket or box-end wrench. 


*UPPER ANCHOR BOLT 
7/16— 20 UNF 
33 Nem (3.3 kg-m , 24 Ib-ft) 


ANCHOR САР-——__, 9 


SEAT BELT GUIDE 


SEAT BELT GUIDE 
MOUNTING BOLTS 


6x 1.0 mm ) 5 
10 №т (1.0 kgm, 7 ib-ft) S73 SEAT BELT 


RETRACTOR MOUNTING 
BOLT 


6x 1.0 mm 
10 Мт (1.0 kg-m , 7 Ib-ft) E RETRACTOR 


RETRACTOR BOLT: 

7116—20 UNF 

33 М-т (3.3 kg-m , 24 |b-ft) 
LOWER ANCHOR BOLT 
7/16—20 UNF 


CENTER COVER 33 М-т (3.3 kg-m , 24 Ib-ft) 


(see page 20-38) 


ANCHOR CAP 


TOOTHED LOCK 
WASHER 
SEAT BELT 
Disconnect the connector 
BUCKLE (driver's only). 


*CENTER ANCHOR BOLT 
7/16—20 UNF 
33 N-m (3.3 kg-m , 24 %-Н) 
lcont'd) 


Seat Belts 
Front Replacement (cont'd) 


Anchor boit construction: 


WAVE WASHER 
BEARING 
COLLAR 


*UPPER ANCHOR 


COLLAR 
BOLT 


riv 


WASHER TOOTHED BEARING PLAIN TOOTHED 
LOCK WASHERS LOCK 
WASHER WASHER 


LOWER ANCHOR 
BOLT 


Check that the retractor locking mechanism functions as described on page 20-46. 
Installation is the reverse of the removal procedure. 


NOTE: 


e Make sure you assemble the washers and collars on the upper and lower anchor bolts as shown. 
e Before attaching the quarter trim panel, make sure there are no twists or kinks in the seat belts. 
• On reassembly, replace the upper anchor bolt and center anchor bolt (*) and use liquid thread lock. 


Rear Replacement 


CAUTION: 


Check the seat belts for damage and replace them if necessary. Be careful not to damage them during removal and 


installation. 


1. Remove: 

* Front seat (see page 20-38) 
Rear seat (see page 20-41) 
Seat center pad (see page 20-42) 
Rear shelf (see page 20-37) 
Center console (see page 20-51) 
Door trim (see page 20-37) 
Right trunk front panel (see page 20-37) 
Quarter trim panel (see page 20-37) 
Headliner (see page 20-36) 
Rear pillar trim panel (see page 20-37) 


Detach the seat belt guide. 


Remove the all three anchor bolts, retractor bolt and retractor mounting bolt, then remove the seat belt and seat belt 


buckle. 


NOTE: 


When removing the anchor bolts and retractor bolt, use a 17 mm socket or box-end wrench. 


*UPPER ANCHOR BOLT 
7/16— 20 UNF 
33 Мт (3.3 kg-m , 24 lb-ft) 


SEAT BELT 


BELT THROUGH CAP 
NOTE: 


Remove the belt through cap 
from the rear pillar trim panel. 


eo 


RETRACTOR MOUNTING 
BOLT 

6x 1.0mm 

10 Nem (1.0 kg-m , 7 lb-ft) 


SEAT BELT 
1-7 іре 


RETRACTOR BOLT 
7/16— 20 UNF 
33 №т (3.3 kg-m, 24 lb-ft) 


LOWER ANCHOR BOLT 
7116—20 UNF 
33 Nem (3.3 kgm , 24 lb-ft) 


-------->; 
*CENTER ANCHOR BOLT 
7/16—20 UNF 
33 N-m (3.3 kg-m , 24 lb-ft) 


BOLT 
Check that the retractor locking mechanism functions as 


described on page 20-46. 


Installation is the reverse of the removal procedure. 


NOTE: 

е Before attaching the rear pillar trim panel and rear seat, 
make sure there are no twists in the seat belt. 

* On reassembly, replace the upper and center anchor 


bolts (*) and use liquid thread lock. BOLT 


Anchor bolt construction: 
*UPPER ANCHOR 


BEARING 


UPPER 
ANCHOR 


Qo 9) 
= 6 


WASHER 


"4 
00)0 


TOOTHED 
LOCK WASHER 


*CENTER ANCHOR 


20-45 


Seat Belts 


Inspection 


Retractor Inspection 


1. 


Front: 


Before installing the retractor, check that the seat belt 
can be pulled out freely. 


Make sure that the seat belt does not lock when the 
retractor is leaned slowly up to 15° from the mounted 


position. The seat belt should lock when the retractor 
is leaned over 40°. 


CAUTION: 
Do not attempt to disassemble the retractor. 


%; Mounted Position 


RETRACTOR 


Forward 


3. Replace the seat belt with a new one if there is any 
abnormality. 


On-the-Car Seat Belt Inspection 


1. 


2. 


Check that the seat belt is not twisted or caught on 
anything. 


After installing the anchors, check for free movement 
on the anchor bolts. If necessary, remove the anchor 
bolts and check that the washers and other parts are 
not damaged or improperly installed. 


Check the seat belts for damage or discoloration. 
Clean with a shop towel if necessary. 


CAUTION: 
Use only soap and water to clean. 


NOTE: 
Dirt build-up in the metal loops of the upper anchors 
can cause the seat belts to retract slowly. 


Wipe the inside of the loops with a clean cloth 
dampened in isopropyl alcohol. 


Check that the seat belt does not lock when pulled out 


slowly. The seat belt is designed to lock only during a 
sudden stop or impact. 


Make sure that the seat belt will retract automatically 
when released. 


Replace the seat belt with a new one if there is any 
abnormality. 


Child Seat Anchor Plate 


Attachment points are provided for a rear seat mounted 
child restraint system which uses a top tether. 

The attachment points are located on the rear shelf, just 
behind the rear seat-back. 

When using a child seat with a top tether, use a razor blade 
or sharp knife to carefully cut a 1 inch diameter circle at 
the location of the attachment points and install the child 
seat anchor plate securely. 


150 mm (5.9 in) 


230 mm 
(9.1 т) 


ATTACHMENT POINTS 


8x 1.25 mm 
22 Мт (2.2 kg-m , 16 Ib-ft) 


CHILD SEAT TOOTHED WASHER 
ANCHOR PLATE 


NOTE: 

• Do not remove the toothed washer from the child seat 
anchor plate. Use the child seat anchor plate with the 
toothed washer attached to it. 

* When installing a child seat on the rear seat, follow the 
instructions of the manufacturer of the child seat. 

* Additional anchor plates are available. 


AWARNING 


* Do not use the child seat anchor plate for any other 
purpose; it is designed exclusively for Installation of а 
child seat. 

е Make sure the rear seat-back is locked firmly when 

installing a child seat. 


20-47 


Carpet 


Replacement 


SRS wire harnesses are routed near the carpet. 


CAUTION: 

е Ай SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

е Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbagís). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: 
The radio may have a coded theft protection circuit. Be 
sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse 

(in the under-hood fuse/relay box). 
— Removing the radio. 
After service, reconnect power to the radio and turn it 
on. When the word “CODE” is displayed, enter the 
customer's 5-digit code to restore radio operation. 


SRS MAIN SRS UNIT 


HARNESS 


1. Remove: 
* Front seats (see page 20-38) * Opener cover (see page 20-67) 
* Consols (see page 20-50) • Front seat belt lower anchor (see page 20-43) 
* Center panel (see page 20-51) * Door sill molding and door trim (see page 20-37) 
* Dashboard lower cover, knee bolster е Kick panel (see page 20-37) 
(see page 20-53) е Right trunk front panel and quarter trim panel 
* Glove box (see page 20-53) (see page 20-37) 


* Rear seat (see page 20-41) * Footrest 
* Seat center pad (see page 20-42) 
2. Pry out the clips and remove the retainer from the door sill flange. 
3. Detach the fastener in the driver's side carpet, then pull back the carpet at the bottom of heater. 


4. Remove the carpet by sliding it rearward. 


NOTE: 
Take care not to damage, wrinkle or twist the carpet. 
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FOOTREST 


FASTENERS 


CARPET 


QUARTER TRIM 
PANEL 
(see page 20-37) 


DOOR SILL 
MOLDING 


DOOR SILL FLANGE 


DOOR SILL MOLDING 
(see page 20-37) 


P : Сір locations 


PUSH NUT 
Replace. 


FASTENERS 


DOOR SILL MOLDING 


SEAT HARNESS (see page 20-37) 


Installation is the reverse of the removal procedure. 


NOTE: 
е Take care not to damage, wrinkle or twist the 


carpet. 
е Make sure the seat harnesses are routed correctly. 


Consoles 
Replacement 


SRS wire harnesses are routed near the front console. 


CAUTION: 

е АЙ SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

е Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s}. 

е Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN SRS UNIT 
HARNESS 


CAUTION: 

* To prevent damage to the shift lever knob and shift indicator trim ring, wrap them with a shop towel. 
* When prying with a flat tip screwdriver, wrap It with protective tape to prevent damage. 

NOTE: 

* Take care not to scratch the front and center consoles and dashboard. 

* Slide the front seat fully to the rear. 


P : Clip locations Automatic transmission model: 


SHIFT INDICATOR 
SHIFT INDICATOR 
TRIM RING TRIM RING 


Manual transmission model: 


SHIFT LEVER 


FRONT CONSOLE 


CENTER 
CONSOLE 


SHOP TOWEL 


Installation is the reverse of the removal procedure. 


Dashboard 


Component Removal/Installation 


SRS wire harnesses are routed near the dashboard and 
steering column. 


CAUTION: 

е All SRS electrical wiring harnesses are covered with 
уөШоуу outer insulation. 

* Before disconnecting the SRS wire harness, install 
the short connector(s) on the alrbagís). 

* Replace the entire affected SRS harness assembly If 
it has an open circuit or damaged wiring. 

* After installation of the gauge assembly, recheck the 
operation of the SRS indicator light. 


SRS MAIN SRS UNIT 
HARNESS 
NOTE: 
* The radio may have a coded theft protection circuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse (in the under-hood fuse/relay box). 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. When the word "CODE" is displayed, enter the customer's 5-digit 
code to restore radio operation. 
е Take care not to scratch the dashboard and related parts. 
* Do not drop the screws inside the dashboard. 


CAUTION: 
When prying with a flat tip screwdriver, wrap it with protective tape to prevent damage. 


STEREO RADIO/ 


CASSETTE 
Loosen the bolts. 


Disconnect the 
connectors. 


STEREO RADIO/ 
CASSETTE 


CENTER PANEL 
Remove the front 
console (see page 20-50). (cont'd) 


Dashboard 


Component Removal/Installation (cont'd) 


NOTE: 
* Take care not to scrach the dashboard and related parts. 
* Do not drop the screws inside the dashboard. 


CAUTION: 
When prying with a flat tip screwdriver, wrap it with protective tape to prevent damage. 


CENTER AIR VENT/HEATEI 
PROTECTIVE TAPE CONTROL PANEL $ 


Remove the front console 
(see page 20-50) and center panel. 


CENTER AIR VENT/HEATER 
CONTROL PANEL 


SCREWS 


REWS 
CENTER AIR VENT se Н 


gannectors- HEATER CONTROL 


CABLE 
NOTE: 


Take care not to bend 
the heater control cable. 


HEATER CONTROL PANEL 
To separate the heater control 
panel remove the screws. 
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Passenger’s: 
ACCESS PANEL 


PASSENGER’S AIRBAG 
USA: Si 4WS/VTEC model 
Canada: SR 4WS/SR-V model 


Open the glove box fid, 5 GLOVE BOX 
then remove the screws. Remove the screws and 
detach the clip, then remove 
the glove box by pulling it rearward. 


ACCESS PANEL 


N | Ф 

tad 

10 Nem (10 кет, 

7 bt) МӨ 


i 


DASHBOARD LOWER COVER 

Remove the screws and detach the clip, then 

remove the dashboard lower cover by pulling it 

rearward. (cont'd) 


Dashboard 


Component Removal/Installation (cont'd) 


Disassemble in numbered sequence. 


CAUTION: 


When prying with a flat tip screwdriver, wrap it with 
protective tape to prevent damage. 


NOTE: 
* Do not drop the screws inside the dashboard. 


* Take care not to scratch the dahoboard and related 
parts. 


> : Clip, hook locations 


CLIP 


M 


DISPLAY 
VISOR 


@LEFT SIDE SPEAKER 
COVER 


ASSEMBLY 


@®VISOR MOLDING 


SIDE SPEAKER 
COVER 


HOOK. 


SIDE SPEAKER 


Disconnect the 


connectors, 
PROTECTIVE 


TAPE 


@VISOR TRIM PANEL 


Q@RIGHT SIDE SPEAKER 
COVER 


Peol off the gauge assembly  (ÜBLINDVISOR — @DISPLAY VISOR 


side of the visor molding. 


DOUBLE-FACED 


ADHESIVE TAPE 


өл” 
37. 
VISOR MOLDING 


GAUGE ASSEMBLY/ NOTE: 
DISPLAY VISOR 


When installing, position 
the visor molding properly. 
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installation is the reverse of the removal procedure. 


NOTE: 
Take care not to scratch the dashboard. 


Replacement 


SRS wire harnesses are routed near the dashboard and 
steering column. 


CAUTION: 

* All SRS electrical wirlng harnesses are covered with 
yellow outer insulation. 

е Before disconnecting the SRS wire harness, install the 
short connector(s) on the airbagís). 

* Replace the entire affected SRS harness assembly if it 
has an open circuit or damaged wiring. 
After installation of the gauge assembly, recheck the 
operation of the SRS indicator fight. 


SRS MAIN SRS UNIT 
HARNESS 


The radio may have a coded theft protection circuit. Be 
sure to get the customer's code number before 
— Disconnecting the battery. 


— Removing the No. 43 (10 A) fuse 

(in the under-hood fuse/relay box). 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word “CODE” is displayed, enter the customer's 
5-digit code to restore radio operation. 


1. То remove the dashboard, first remove the: 
Front seats (see page 20-38) 
Front console (see page 20-50) 
Center panel (see page 20-51) 
Glove box (see page 20-53) 
Dashboard lower cover (see page 20-53) 
Air conditioning duct 


2. Lower the steering column (see section 17). 


AWARNING 


To avoid accidental deployment and possible injury 
always install the short connector on the airbag 
connector when the harness is disconnected. 


NOTE: . 

Before lowering the steering column, remove the steering 
column lower cover, then disconnect the connector 
between the cable reel and airbag. Connect the short 
connector (RED) to the airbag conncector (see page 23- 
294). 


AIRBAG CABLE REEL 
CONNECTOR 


CONNECTOR 
(RED) 


STEERING COLUMN 


8x 1.25 mm 

16 Мет (1.6 kgm, 
12 b-fü 

Replace. 


10 x 1.25 mm 
39 N'em (3.9 kg-m , 28 Ib-ft) 


STEERING 
JOINT COVER 


NOTE: 
To prevent damage to the steering column, wrap it with а 
shop towel. 

(cont'di 


4 


Dashboard 


3. Remove the nuts, then remove the airbag bracket. 


AARS 


To avoid accidental deployment and possible injury 
always install the short connector on the airbag 
connector when the harness is disconnected. 


NOTE: 

Disconnect the connector between the passenger’s airbag 
and SRS wire harnees. 

Connect the short connector (RED) to the airbag connector 
(see page 23-295}. 


SHORT 
CONNECTOR 
(RED) 


AIRBAG 
BRACKET 


AIRBAG 
CONNECTOR 


SRS WIRE 
HARNESS 


PASSENGER'S AIRBAG 
( USA: Si AWS/VTEC model 
Canada: SR 4WS/SR-V model 


AIRBAG 
CONNECTOR 


HARNESS AIRBAG BRACKET 


CONNECTOR 6x 1.0 mm 


10 Nm (1.0 kgm , 7 lb-ft) 
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4. 


Replacement (cont'd) ———— —————————————————————— 


Disconnect the dashboard wire harnesses connectors 
and heater control cable. 
NOTE: 
Take care not to bend the heater control cable. 
Driver's: 
И 2 
Disconnect the ) | / 
connectors. pom 
UNDER-DASH 
FUSE BOX 
" CENTER AIR VENT/ 
Center: HEATER CONTROL PANEL 


HEATER CONTROL 


Disconnect the connectors. 


Disconnect the 
connectors. 


Remove the access panel on each end. 
Remove the six mounting bolts, then lift and remove the dashboard. 


CAUTION: 
* Use protective tape on the bottom of the front pillar trim. 
* When prying with a flat tip screwdriver, wrap It with protective tape to prevent damage. 


NOTE: 
Take care not to scratch the dashboard. 


PROTECTIVE DASHBOARD GUIDE PIN PROTECTIVE 


ACCESS PANEL 


y; 


ACCESS PANEL 


2d DASHBOARD MOUNTING 
DASHBOARD MOUNTING : BOLTS 


BOLTS TUS 2 6x 1.0 mm 


6x 1.0 mm OM 10 Nem (1.0 kom , 7 lb-ft) 
10 Nem (1.0 kg-m, 7 %-Ғ) 


DASHBOARD MOUNTING 
BOLTS 

6x 1.0 mm 

10 N-m (1.0 kg-m, 7 lb-ft) 


Installation is the reverse of the removal procedure. 


NOTE: 

* Make sure the dashboard fits onto the guide pin correctly. 

* Before tightening the dashboard mounting bolts, make sure the dashboard wire harnesses are not pinched, and that 
dashboard is not interfering with the heater control cable. 


Bumpers 
Front Replacement 


NOTE: 

“Ап assistant is helpful when removing the front 3. Remove the right and left upper mounting nuts from 
bumper. the engine compartment. 

е Take care not to scratch the front bumper. 

* Open the hood. 

* When removing the clips, loosen the screw, then 
remove the clips with a clip remover. MOUNTING NUT 


Right: 8x 1.25 mm 
22 Nem (2.2 kgm, 16 Ib-ft) 


1. Remove the right and left front turn signal light and 
front side marker lights. 


Disconnect the connectors. 


| MOUNTING NUT 
| SCREW Left: x 1.25 mm 
| FRONT SIDE 22 Nem (2.2 кетп, 16 Б-Н) 


Remove the screw, then FRONT TURN SIGNAL LIGHT 
remove the front side marker Loosen the screw, then 


light by disengaging the hook. remove the front turn signal 
fight by disengaging the hook. 


2. Remove the screw and lower mounting bolts on 
each side at the corner edge of the front bumper. 


BUMPER SIDE 
CLIP 


BUMPER SIDE 
mu. CLIP 
BUMPER > P 
FRONT SPOILER SPACER CLIP BODY 


©: Bott locations 


4. Remove the clips, screws and mounting 


bolts, then remove the front bumper as 6x 1.0 mm 
shown. 10 Nem (1.0 kg-m, 7 Ib-ft) 


a 


FRONT BUMPER 

Pull back the rear edge of the front 
bumper on each side, then remove 
the front bumper by sliding it forward. 


MOUNTING BOLTS 
8x 1.25 mm 
22 Мт (2.2 кот, 16 Б-Н) 


FRONT SPOILER 


5. Installation is the reverse of the removal procedure. 


Bumpers 
Front Disassembly 


If necessary, separate the front bumper, absorber and bumper beam. 


BUMPER UPPER 
BRACKETS 


BUMPER BEAM 


FRONT BUMPER 


FRONT SPOILER 


LICENSE PLATE 
BRACKET 
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Rear Replacement 


Disassemble in numbered sequence. 


NOTE: 

е An assistant is helpful when removing the rear bumper. 
е Take care not to scratch the rear bumper. 

е Open the trunk lid. 


@ACCESS 
CAPS 


@MOUNTING BOLTS 
10 x 1.25 mm 1 
22 Мт (22 kg-m, 16 Ib-fü 
Ж 


@MOUNTING NUTS I 


6 x 1.0 mm 
10 Nem (1.0 kgm , 7 lb-ft) 


ACCESS 
CAPS 


MOUNTING BOLTS / 
Peel back the < 
trunk side panel 

(see page 20-37). 


First remove the 
rear trim panel 
(see page 20-37). 


@REAR SUMPER 
Pull back the front edge of the rear 
bumper on each side, then remove 
the rear bumper by skding it backward. 


GROMMET 


REAR 
BUMPER 


BODY 


REAR 
BUMPER 


BUMPER SIDE CLIP 


Installation is the reverse of the removal procedure. 


BUMPER СА 
di. 


ain 
(257747 2> GROMMETS 


Ze 


(DRemove tha screws. 


®Disconnect the side marker 
light connector. REAR BUMPER 


Bumpers 
Rear Disassembly 


NOTE: 
К necessary, separate the rear bumper, absorber and bumper beam. 


SIDE MARKER 
LIGHT TRIM 


REAR BUMPER 


ABSORBER 
CENTER BOX 


ABSORBER 


BUMPER BEAM 


Hood 


Replacement/Adjustment 


NOTE: 
е Anassistant is helpful when removing the hood. 
е Remove the air scoop (see section 23). 


10 Nem (1.0 Кет, 
7 lb-ft) 


HINGE STOPPER 
6 x 1.0 mm 


10 Nem (1.0 кет, 
7 Ын) 


WASHER 
HOSE 


HOOD MOUNTING 
UL BOLTS 
е 6 x 1.0 mm 
тотгон HOOD HINGE MOUNTING 
BOLT 
6x1.0mm 
HOOD RELEASE HOOD LATCH 10 Nem (1.0 kg-m, 7 5-і) 


HANDLE HOOD OPENER л 


HOOD OPENER Сс? 


| 
t 


HOOD EDGE CUSHION 


ALIGNMENT: 
The hood hinges can be adjusted fore and aft by using 
HOOD LATCH the elongated holes. 
Turn the hood edge cushions as necessary, to make 
HOOD LATCH the hood fit flush with the body at front and side edges. 
Adjust the hood latch to obtain the proper height at 
the forward edge. 


NOTE: 

ә Before pulling out the hood opener cable, tie a string 
to the end of it so you can pull it back in later. 

е Take care not to bend the hood opener cable. 


Installation is the reverse of the removal procedure. 


NOTE: 
е Make sure the hood opener cable is routed and 
connected properly. 
10 N-m {1.0 kg-m , 7 lb-ft) * Align the hood with the body. 


Trunk Lid 


Replacement/Adjustment 


NOTE: 
е An assistant is helpful when removing the trunk lid. 
е Before pulling out the wire harness and trunk lid opener cable, tie a string to the end of them so you can pull them back in 


when the trunk lid is reinstalled. 


D> :Сїрюса Disconnect the clips, then pull 


the wire harness and trunk lid 
opener cable out of the trunk id, TRUNK LID LATCH 


TRUNK LIO 


TRUNK LID EDGE CUSHION 


TRUNK LID MOUNTING 


BOLTS Р [> 
X 1.0 mm 2% m. 
10 Nm(10 kgm,7 й) о KM Т, 


Disconnect the connectors. 


TORSION BAR CENTER CLIP 


NOTE: 
Remove the rear shelf (see page 20-37). TRUNK LID HINGE STRIKER 
ENS 


©) 
TRUNK LID HINGE —— x 


MOUNTING BOLTS 


6x 1.0 mm Eod 
10 Мт (1.0 kg-m , 7 bft) + % 
МОТЕ: M 


Take care not to hit the 
rear window when т, 5 2 
STRIKER MOUNTING BOLTS 


Use TORX® T30 
TORSION BARS 10 Nem (1.0 кат, 7 lb-ft) 


* 


ALIGNMENT: 
* Adjust the trunk lid fit to the trunk lid opening by 
moving the striker. 
TORSION BAR * Turn the trunk lid edge cushions as necessary, to 
ASSEMBLY TOOL make the trunk lid fit flush with the body at the rear 
and side edges. 
Adis Қ * The trunk lid hinges can be adjusted fore and aft by 
ju: е torsion bars " 
front or rear with tha using the elongated holes. 
bel Бег assembly Installation is the reverse of the removal procedure. 
О = Normal position NOTE: 
@ = Higher position « Make sure the connectors are connected properly. 


* Align the trunk lid with the body. 
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Trunk Lid Latch 


Replacement 


CAUTION: 
When prying with a flat tip screwdriver, wrap it with protective tape to prevent damage. 


TRUNK LID 
OPENER CABLE 


TRUNK LID LOCK CYLINDER 
Remove the trunk lid lock cylinder 


CYLINDER ROD by turning it 45°. 


FASTENER 


Disconnect the cylinder rod from 
the trunk lid lock cylinder. 


NOTE: 
Take care not to damage the joint. 


LATCH сома EX 


а, 


TRUNK LID 
LATCH 
TRUNK LID LOCK CYLINDER 


Disconnect the 
TRUNK LID connector. 


OPENER CABLE 
(see page 20-64) 
NOTE: 

Take care not to 
bend the trunk lid 


opener cable. 6x 1.0 mm А 2 
10 Nem (1.0 kg-m , 7 bb-ft) Push here. 


LOCK CYLINDER 


COVER 
LOCK CYLINDER 


COVER 
installation is the reverse of the removal procedure. 


NOTE: 


е Make sure the trunk lid opener cable, cylinder rod and connector are connected properly. 
After installing, align the trunk lid with the striker (see page 20-64). 


Opener Cables 
Replacement 


TRUNK LID 
OPENER CABLE 


TRUNK LID LATCH 
(see page 20-65} 


TRUNK LID 


FUEL LID 
OPENER CABLE 


FUEL LID LATCH 


Installation is the reverse of the removal procedure. 


NOTE: 
е Take care not to bend the trunk lid and fuel lid opener cables. 
* Make sure the trunk lid and fuel lid opener cables are routed and connected properly. 
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Opener and Fuel Lid Latch 
Replacement 


Opener: 
OPENER COVER 


OPENER LOCK 
CYLINDER 


MOUNTING BOLTS 
6x 1.0 mm 
10 Nem (1.0 кат, 7 Ib-ft) 


/ TRUNK LID OPENER CABLE 


| FUEL LID NOTE: 
OPENER CABLE Make sure the trunk iid and 
fuel lid opener cables are 
connected properly. 


Fuel Lid Latch: 


MOUNTING BOLTS 
6x 1.0 mm 


FUEL UID 10 Nem (1.0 kgm, 7 bft) 


FUEL LID LATCH 
After removing the left trunk side panel (see page 20-37), 
remove the fuel lid latch by turning it 90°. 


installation is the reverse of the removal procedure. 


NOTE: 
е Take care not to bend the trunk lid and fuel lid opener cables. 
е Make sure the fuel lid fits flush with the body. 


Roof Molding/Side Sill Panel 
Roof Molding Replacement 


CAUTION: 
When prying with a flat tip screwdriver, wrap К with 
protective tape to prevent damage. 


NOTE: 
Take care not to bend the roof molding. 


ROOF MOLDING 


When installing, align the 
roof molding rear edge with 
the roof rear edge. 

Б : 


Installation is the reverse of the removal procedure. 


NOTE: 
| Н necessary, replace any damage clips. 


Side Sill Panel Replacement 


Loosen the screw, SIDE CLIP 
then remove the lower Remove the side clips 
clip using a clip remover. by turning them 45°. 


FRONT INNER 
FENDER 


ROOF MOLDING 


b :Clip locations 


To install the side sill panel, remove the side clips from 
the body, install them on the side sill panel, then install 
the side sill panel on the car. 


SIDE SILL PANEL NOTE: 
FRONT MUD GUARD Remove the front mud guard. Pull away 0 


the front inner fander. Remove the © Take care not to twist the side sill panel. 
lower clips, then remove the side sill panel * If necessary, replace any damaged side and lower 


by sliding it forward. clips. 


Hood Edge Protector/Rear Opening Weatherstrip/ 
License Plate Trim 
Hood Edge Protector Replacement 


P : Clip locations 


CLIP 120) 
HOOD EDGE 


PROTECTOR 
(USA model) 


HOOD EDGE 
PROTECTOR 


CLIP (20) 
HOOD EDGE 
PROTECTOR 
(Canada model) 


NOTE: 
Н necessary, replace any damaged clips. 


Rear Opening Weatherstrip/License Plate Trim Replacement 


NOTE: 

e Take care not to damage the license plate trim. 

е After installing the trunk lid weatherstrip, close the 
trunk lid, then check for water leaks. 


% Do not use high pressure water. TRUNK LID WEATHERSTRIP 
Install the joint toward the rear. 


UPPER CLIP (1) 


MOUNTING NUTS 
5x 0.8 mm 
3 Nem (0.3 kg-m , 2.2 ib-ft) 


LICENSE PLATE TRIM 

1. Open the trunk lid. 

2. Remove the upper clip and mounting nuts. LICENSE PLATE 
3. Detach the center clips, then remove the license plate trim. TRIM 


CENTER 
CLIP (2) 
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Trunk Spoiler/Rear Emblem 
Trunk Spoiler Replacement 


CAUTION: 
When removing the trunk spoiler, use protective tape or a shop towel on the trunk lid and trunk spoiler to prevent damage. 


TRUNK SPOILER 
USA: Si AWS/VTEC model 
Canada: SR 4WS/SR-V model 
1. Open the trunk lid. STUD BOLT 
2. Remove the mounting bolts on both sides. 
3. While holding the trunk spoiler, detach the stud bolts 
from the grommets. Lift and remove the trunk spoiler. 


GROMMET MOUNTING BOLTS 
6x 1.0 mm 
Installation is the reverse of the removal procedure. 10 Nem (1.0 kg-m , 7 Ib-ft) 


NOTE: 
Take care not to scratch the body. 


Rear Emblem Installation 


Unit: mm (in) 
Apply the emblem where shown. 


NOTE: 

* Before applying, clean the body surface with a sponge 
dampened in alcohol. 

* After cleaning, keep oil, grease or water from getting 
on the surface. 

* When applying, make sure there are no wrinkles in the 


emblem. 2 


EMBLEM 


USA: Si 4WS model USA: VTEC model Canada: SR-V model Canada: SR (Except 4WS model) 
Canada: SR 4WS model 


1210.47) 
і 
І 
SR- bs > 
37 42 
(1.45) (1.65) (1.65) 


16 (0.63) 17 (0.67) 18 (0.71) 


20-70 


Sub-frame 


Sub-frame torque sequence: 


12x 1.25 mm 

56 М-т (55 kg-m , 
40 b-ft) 

Replace. 


REAR CROSS BEAM 


j 12x 1.25 mm 
Q^ бв Nm (55 kem, 
40 һ-н) 


Replace. 


STIFFENER 


10 x 1.25 mm 
39 N-m (3.9 кет, 
28 b-ft) 


STIFFENER 


12x 1.25 mm 
65 Nem (6.5 kgm , 47 b-ft) 
Replace. 


10 x 1.25 mm 
44 Nem (4.4 kgm , 32 Ib-ft) 


12 x 1.25 mm 
66 М-т (6.5 кет, 
ы-н) 


10х1.25тт 
60 N:m (6.0 kgm, 43 b-ft) 


Frame Repair Chart 


POINT d 
471(18.54) 


d 


VA 
E \ 
548 
FEE в " 
= ua 
al 5,18 2 
=| SESE 2 8 
CENTER. S ES 
тере =| HU 
LINE S 15| 5] 5 5 
о оја! о N - 
"| elei ef eja ^ 
© "DS e 
е wlan + an 
- -|m| o ә 
P alan o © 
a 
т 
с.) 
Тыр 
f ES 
1188(46.77) 
1868(73.54) 
70(2.75) 
POINT 6 POIN ЖЕН 
923(0.90) Front \Оррег Arm 4 
Upper Arm Point Damper б» 3 
POINT h Centers | ege 95 49, 
913.5(0.53) P h \ 
Engine Mount Center кет оған 
аб. қ 


МЕМ 
alm te ES 
die P 
чече 
чаја 49% 
“| о “К 
ЗЕН zi 
ШШЕ F1 
ob 
ҚТ 


ВА5Е 
LINE p и 
Lu 
PQINT a $13.5(0.53) PO) m оя 
Transmission 2 Sc ж 
POIN b Mount Center IDEAE E OP PO POIN k 
614(0.55) Sw ~925(0.98) 425(0.98) 


Е 
ront Beam oz Locate Hole Locate Hole 
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i А1 
ISL 
tre = 


1150 (45 27) 

zT 
300(11.81)|(4.72) 
908(35.74) 


EB w^ 2: = 
[| | т ш 448(17.63) 


2901(114.21) 


PQIN 
Rear Damper 
C LN Center 
923(0.90) POINT. 
Upper Arm н UU $23(0.90) 
Point Upper Arm Point 


PO q POIN 
POINT r_ ø25(0.98) 
@14(0.55) Locate Hole 

Cross Beam 


IO (3.30) 
206(8.11) 


à 25(0.98) 
Radius Rod 914(0.55) ы 
Р Radius Rod Locate Hole 
025(0.98)Locate 
Hole 


Heater and Air Conditioning 


Heater: орысы ырысты меже a 
Air Conditioning ............................. 22-1 


SUPPLEMENTAL RESTRAINT SYSTEM (585) 


The Prelude SRS includes a driver's side airbag, located in the steering wheel hub. In addition, the Si 4WS, Si VTEC 
(USA) and SR 4WS, SR-V (Canada) models have a front passenger's airbag located in the dashboard above the 
glove box. Information necessary to safely service the SRS is included in this Service Manual. Items marked with 
an asterisk (*) in the contents of each section include, or are located near, SRS components. Servicing, disassem- 
bling or replacing these items will require special precautions and tools, and should therefore be done by an autho- 
rized Honda dealer. 


4& WARNII 

€ To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event of a severe 
frontal collision, all maintenance must be performed by an authorized Honda dealer. 

€ Improper maintenance, including incorrect removal and installation of the SRS, could lead to personal injury caused 
by unintentional activation of the airbag. 

€ All SRS electrical wiring harnesses are covered with yellow outer insulation. Related components are located 
in the steering column, center console, dash, and dashboard lower panel. Do not use electrical test equipment 
on these circuits. 


NOTE: The radio may have a coded theft protection circuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 

— Removing the No. 43 (10 A) fuse in the under-hood fuse/relay box. 

— Removing the radio. 

After service, reconnect power to the radio and turn it on. When the word “CODE” is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


i 
i 


Heater 
Illustrated Index ............................................ 21-2 
Heater Door Positions .................................... 21-3 
Circuit Diagram ........................................... 21-5 
Troubleshooting 

Symptom Chart .................................... 21-6 


Heater Control Panel Input/Output Signals .... 21-7 
Flowchart 


Blower Motor Speed ............................... 21-8 
Blower Motor ......... ... 21-10 
Mode Control Motor .......... ... 21-13 
Recirculation Control Motor ..................... 21-15 
*Blower Unit 
Replacement ........................................... 21-17 
Overhaul ......................................2.2..2... 21-18 
*Heater Unit 
Replacement ........................................... 21-19 
OverhaBul ТТ 21-21 
Heater Linkage Adjustment ......................... 21-22 
Heater Control Panel 
Replacement 
Overhaul ................. eene 
Heater Control Cables 
Heater Valve Cable Adjustment ................... 


Air Mix Control Cable Adjustment 
Mode Control Motor 


Теве; ааваа ПС 21-25 

Replacement ........................................ 21-25 
Recirculation Control Motor 

p o P 21-26 

Replacement ........................................... 21-26 
Heater Fan Switch 

РРР 21-27 
Relay 

тезе аии те ДЫН sede Eod d ERE ECKE 21-27 
Mode Control Switch 

Tests ae eee ee 21-28 
Recirculation Control Switch 

Test ораи en yee 21-28 


*: Read SRS precautions before working in these areas. 


Illustrated Index 


CAUTION: 

е All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

@ Before disconnecting the SRS wire harness, install the 
short connector(s) on the airbag(s) (see page 23-294). 

© Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before. 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse in the under-hood 

fuse/relay box. 
— Removing the radio. 
After service, reconnect power to the radio and turn it BLOWER UNIT 
on. Replacement, page 21-17 
When the word “CODE” is displayed, enter the cus- Overhaul, page 21-18 
tomer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


BLOWER 
RESISTOR 
Test, page 21-8 

HEATER UNIT 

Replacement, page 21-19 

Overhaul, page 21-21 


RECIRCULATION 
CONTROL MOTOR 

Test, page 21-26 
Replacement, page 21-26 


AIC SWITCH 
Test, page 22-23 


RECIRCULATION 
CONTROL SWITCH 
Test, page 21-28 


MODE CONTROL Ж HEATER ҒАМ SWITCH 


MOTOR А 
Test, page 21-25 Test, page 21-27 


Replacement, page 21-25 


AIR MIX CONTROL HEATER CONTROL 
CABLE PANEL 
Adjustment, page 21-24 Replacement, page 21-22 


Replacement, page 21-23 TEMPERATURE 4 
i E CONTROL LEVER Overhaul, page 21-23 


(Adjustment, see AIR MIX 
CONTROL CABLE) 
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Heater Door Positions ШО 


фивнот 


DEFROSTER 
DOOR 


: ) 
ЖУЗ 


VENT DOOR 


HEAT DOOR 


аф 
м 


(HEAT/VENTI 


> Ші 
озы 
ЖЖ 
жы 

ЄР | | А 


Heater Door Positions (cont'd) 


Circuit Diagram 


-DASH 
UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH LADER- DAS ESA 


СЫ МЫн MODE CONTROL MOTOR 


COMBINATION 
АКС THERMOSTAT UGHT SWITCH 


BLU/RED YEL/GRN LT GRN/RED 


BLOWER 
RESISTOR 


HEATER FAN REAR HEATER CONTROL PANEL 
SWITCH | 
6402 


Казыра бый 


CIRCUIT 


— — == ни unit 
Heater fan switch 


position 


Troubleshooting 
Symptom Chart 


NOTE: Check the engine coolant level and allow the engine to warm up before troubleshooting. 


SYMPTOM 
No hot air flow 


т 
REMEDY 


Blower motor runs 


Blower motor does not run at all. 


1 Follow the flowchart (see page 21-10). 


Hot air flow is low 


Check for the following: 

* Clogged heater duct 

* Clogged blower outlet 

* Clogged heater valve 

* Faulty air mix door 

* Heater valve cable adjustment (see page 21-24). 
“ Air mix control cable adjustment (see page 21-24) 
* Faulty thermostat (see section 10) 

* Clogged evaporator (With air conditioning} 

ss Frozen evaporator (With air conditioning) 


speeds are inoperative 


Blower motor runs, but one or more 


Follow the flowchart (see page 21-8). 


Blower runs properly 


Check for the following: 
* Clogged heater duct 
* Clogged heater outlet 
* Incorrect door position 


Mode control motor does not run, or one or more modes are 


inoperative. 


Follow the flowchart (see page 21-13). 


Recirculation control doors do not change between FRESH 


and REC. 


Follow the flowchart (see page 21-15). 


23] 


Heater Control Panel Input/Output Signals 


View from 


wire side. 


Мо.| Wire Color Signal No.| Wire Color Signal 
1 BLU/RED A/C THERMOSTAT | INPUT | 9 | LT GRN/RED | MODE CONTROL MOTOR (СМО) | INPUT 
2 GRN А/С SWITCH OUTPUT] 10 YEL/WHT DEFOGGER TIMER (SWITCH) INPUT | 
3 BRN/WHT DEF INPUT | 11 GRN/WHT FRESH INPUT | 
4 GRN/RED RECIRCULATION INPUT | 12 YEL/GRN DEFOGGER TIMER (INDICATOR) |OUTPUT | 
5 RED BRIGHTNESS CONTROL UNIT [output 13 BLK GROUND OUTPUT | 
6 RED/BLK COMBINATION LIGHT SWITCH | INPUT |14 BLU HEAT/DEF INPUT | 
7 | LT GRN/WHT | VENT | INPUT |15 BLU/RED Т НЕАТ INPUT | 
8 BLK/YEL 152 INPUT 116 YEL/GRN HEAT/VENT INPUT 


Troubleshooting 


Flowchart — Blower Motor Speed 


Blower motor runs, but one or 
more speeds are inoperative. 


Turn the ignition switch ON, and 
the heater fan switch OFF. 


Does the blower motor run? 


NO 


Turn the ignition switch OFF. 


Disconnect the blower resistor 5P 
connector. 


Measure resistance between the 
No. 1 and No. 5 terminals of the 
blower resistor. 


XES To page 21-9 


Is there approx. 2.5 0? 


YES 


Reconnect the blower resistor БР 
connector. 


a 


Remove the stereo radio/cassette 
player (see section 23). 


Disconnect the heater fan switch 
7P connector. 


—1 


Turn the ignition switch ON. 


At the heater fan switch 7P con- 
nector, ground each of these 
wires individually in the following 
order: 

—BLU/WHT 

—BLU/YEL 

—BLU/BLK 

—BLU/RED 


v 


To page 21-9 


21-8 


NO 


Replace the blower resistor. 


BLU/RED 


BLU/YEL 
BLU/BLK BLU/WHT 


View from wire side. 


From page 21-8 


Y 


Does the blower motor run at 
progressively higher speeds? 


NO 


Repair open, or cause of exces- 
sive resistance in the appropriate 
wire(s) between the heater fan 
switch and the blower resistor. 


From page 21-8 


Turn the ignition switch OFF. 


Remove the stereo radio/cassette 
player (see section 23). 


Disconnect the heater fan switch 
7P connector. 


Disconnect the blower resistor 5P 
connector. 


Check each wire for continuity be- 
tween the heater fan switch 7P 
connector and bedy ground: 
—BLU/WHT 

—BLU/YEL 

—BLU/BLK 

—BLU/RED 


YES 


Replace the heater fan switch. 


< Is there continuity? 


Replace the heater fan switch. 


YES 


Repair short in wire(s) between 
the heater fan switch and the 
blower resistor. 


Troubleshooting 


Blower motor does not run at all. 


| 


Check Мо. 9 (15 A) fuse in the 
under-dash fuse/relay box and No. 
35 (40 A) fuse in the under-hood 
fuse/relay box. 


Flowchart — Blower Motor 


View from wire side. 


Are the fuses OK? 


NO 


Replace the fuseís). 


YES 


Turn the ignition switch ON. 


At the blower motor 2P connec- 
tor, connect the BLU/RED wire 
terminal to the body ground using 
a jumper wire. 


1. 


Does the blower motor run? 


NO 


YES 


Disconnect the blower motor 2P 
connector and measure voltage 
between the BLU/WHT wire ter- 
minal (+) and body ground (—}. 


To page 21-11 


BLU/RED 


BLU/WHT (+) 


Is there battery voltage? 


YES 


[ 
| 


Replace the blower motor. 


NO 


Turn the ignition switch OFF. 


Remove the blower motor relay 
and test it (see page 21-27). 


Is the relay OK? 


NO 


Replace the blower motor relay. 


YES 


Measure voltage between the No. 
@ terminal { +) and body ground 
(-), 


1. 


15 there battery voltage? 


YES 
To page 21-12 


NO 


UNDER-DASH 
FUSE/RELAY BOX 


Repair open in the WHT wire be- 
tween the No. 35 (40 A) fuse in 
the under-hood fuse/relay box and 
No. (4) terminal. 


From page 21-10 


Turn the ignition switch OFF. 


Remove the stereo radio/cassette 
player (see section 23}. 


Disconnect the heater fan switch 
7P connector. 


Turn the ignition switch ON. 


Measure voltage between the 
BLU/RED wire terminal (+) and 
body ground (—). 


View from wire side. 


BLU/RED {+} 


is there battery voltage? 


YES 


Repair open in the BLU/RED wire 
between the blower motor and 
heater fan switch. 


Turn the ignition switch OFF. 


Check for continuity in the BLK 
wire between the heater fan 


Switch and body ground. 


Is there continuity? 


YES 


Check for an open in the BLK wire 
between the heater fan switch 
and body ground. Н the wire is 
OK, check for poor ground at 
G402. 


Replace the heater fan switch. 


(cont'd) 


Troubleshooting 
Flowchart — Blower Motor (сопа) 


From page 21-10 


UNDER-DASH 
FUSE/RELAY BOX 


Turn the ignition switch ON. 


Measure voltage between the No. 
(D terminal (+) and body ground 
(-). 


Is there battery voltage? Replace the under-dash fuse/relay 


YES 


Turn the ignition switch OFF. 


as 


Check for continuity between the 
No. @ terminal and body ground. 


Check for an open in the BLK wire 


nd NO between the No. (3) terminal and 
із there continuity? > body ground. If the wire is OK, 


YES check for poor ground at G402. 


Repair open in the BLU/WHT wire 
between the blower motor relay 
and blower motor. 


21-12 


Flowchart — Mode Control Motor 


Mode control motor does not run, 
or one or more modes are in- 
operative. 


Check No. 9 (15 A! fuse in the 
under-dash fuse/relay box. 


Is the fuse OK? 


NO 


Replace the fuse. 


YES 


Turn the ignition switch ON. 


Turn the ignition switch OFF, then 
disconnect the mode control mo- 
tor 8P connector. 


Switch back and forth from 
FRESH to REC. 


Turn the ignition switch ON. 


Does the recirculation control 
motor run? 


NO 


Measure voltage between the 
BLK/YEL wire terminal(--) and 
body groundi – ). 


Turn the ignition switch OFF. 


Disconnect the mode control mo- 
tor 8P connector. 


Turn the ignition switch ON. 


Measure voltage between the 
BLK/YEL wire terminal (+) and 
body ground (-). 


Is there battery voltage? 


YES 


NO 


Turn the ignition switch OFF. 


To page 21-14 


Is there battery voltage? 


YES 


NO 


No. 13 BLK 


View from wire side. 


Repair open in the 
BLK/YEL wire between 
the under-dash fuse/re- 
lay box and mode con- 
trot motor. 


Turn the ignition switch OFF. 


Remove the stereo radio/cassette 
player (see section 23). 


Disconnect the heater control 
panel 16P connector. 


Check for continuity in the BLK 
wire between the heater control 
panel and body ground. 


Is there continuity? 


YES 


Replace the heater control panel. 


NO 


BLK/YEL (4) 


Repair open in the BLK/YEL wire 
between the under-dash fuse/re- 
lay box and mode control motor. 


Check for an open in 
the BLK wire between 
the heater control panel 
and body ground. if the 
wire is OK, check for 
poor ground at G401. 


View from wire side. 


Troubleshooting 


From page 21-13 


Test the mode control motor (see 
page 21-25). 


Flowchart — Mode Control Motor (cont'd) 


View from wire side. 


Is the mode control motor OK? 


Remove the mode contro! motor 
(see page 21-25). 


YES 


Remove the stereo radio/cassette 
player (see section 23). 


Check the mode control linkage 
and doors for smooth movement. 


Disconnect the heater control 
panel 16P connector. 


< 


i 


LT GRN/WHT 
LT GRN/RED 


Do the mode control linkage NO 


and doors move smoothly? 


Repair the made control 
linkage or doors. 


YES 


Check each wire for continuity be- | 
tween the mode contro! motor 


Replace the mode control motor. 


and body ground: 
—BRN/WHT 
—BLU 
—BLU/RED 

— YEL/GRN 

—LT GRN/WHT 
—LT GRN/RED 


Is there continuity? 


NO 


Repair any short in the wires) be- 
tween the mode control motor 
and heater control panel. 


Check the same wires for voltage. 


YES 
Is there any voltage? 


< 


NO 


Repair short to power in the 
BLK/YEL wire between the mode 
control motor and heater control 
panel. (This damages the heater 
control panel.) 


Check each wire for continuity be- 
tween the mode control motor 
and heater control panel: 
—BRN/WHT 

—BLU 

--BLU/RED 

—YEL/GRN 

—LT GRN/WHT 


View from wire side. 
No.3 BRN/WHT No.7 LT GRN/WHT 


No.16 YEL/GRN 


No.9 LT GRN/RED 


NO 
Is there continuity? 


YES 


Repair any open in the wire(s) be- 
tween the mode control motor 
and heater control panel. 


Replace the heater control panel. 
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No.14 BLU 


No.15 BLU/RED 


Flowchart — Recirculation Control Motor 


Recirculation control doors do not 
change between FRESH and REC. 


Check No. 9 (15 A) fuse in the 
under-dash fuse/relay box. 


15 the fuse OK? 


Replace the fuse. 


YES 


Turn the ignition switch ON. 


Switch between the different ven- 
tilation modes 
etc.). 


(МЕМТ, HEAT, 


Does the mode control motor 
run? 


YES 


Turn the ignition switch OFF. 


Disconnect the recirculation con- 
trol motor 4P connector. 


Turn the ignition switch ON. 


Measure voltage between the 
BLK/YEL wire terminal (+) and 
body ground (-}. 


Is there battery voltage? 


YES 


Turn the ignition switch OFF. 


To page 21-16 


NO 


NO 


Turn the ignition switch OFF, then 
disconnect the recirculation con- 


troi motor 4P connector. 


Turn the ignition switch ON. 


Measure voltage between the 
BLK/YEL wire terminal(--) and 
body ground( – ). 


15 there battery voltage? 


NO 


YES 


No. 13 BLK 


View from wire side. 


Repair open in the 
BLK/YEL wire between 
the under-dash fuse/re- 
lay box and recircula- 
tion control motor. 


Turn the ignition switch OFF. 


Remove the stereo radio/cassette 
player (see section 23). 


Disconnect the heater control 
panel 16P connector. 


Check for continuity in the BLK 
wire between the heater control 
panel and body ground. 


15 there continuity? 


YES 


NO 


Replace the heater control panel. 


Check for an open in 
the BLK wire between 
the heater control panel 
and body ground. If the 
wire is OK, check for 
poor ground at G401. 


Repair open in the BLK/YEL wire 
between the under-dash fuse/re- 
lay box and recirculation control 
motor. 


{cont'd} 


Troubleshooting 


From page 21-15 


Test the recirculation control 
motor (see page 21-26). 


Flowchart — Recirculation Control Motor (cont'd) 


Is the recirculation control NO 
motor OK? 


Remove the recirculation contro! 
motor (see page 21-26). 


YES 


Check the recirculation control 
linkage and doors for smooth 
movement. 


Remove the stereo radio/cassette 
player (see section 23). 


Disconnect the heater control 
panel 16P connector. 


Do the recirculation control 
linkage and doors move 
smoothly? 


Repair the recirculation 
control linkage or 
doors. 


NO | 


YES 


Replace the recirculation control 
motor. 


Check for continuity in the GRN/ 
WHT and GRN/RED wires be- 
tween the recirculation control 
motor and body ground. 


GRN/WHT 


View from wire side. 


GRN/RED 


Is there continuity? 


р YES 


NO 


Repair short in the GRN/WHT 
and/or GRN/RED wire(s) between 
the recirculation control motor 
and heater control panel. 


Check the same wires for voltage. 


YES 
Is there any voltage? -i 


NO 


Repair short to power in the 
BLK/YEL wire between the recir- 
culation control motor and heat- 
er control panel. (This damages 
the heater control panel.) 


Check for continuity in the GRN/ 
WHT and GRN/RED wires be- 
tween the recirculation control 
motor and heater control panel. 


18 there continuity? 


YES 


Repair open in the GRN/WHT 
and/or GRN/RED wire(s} between 
the recirculation control motor 
and heater contro! panel. 


No.4 GRN/RED 


Replace the heater control panel. 


View from wire side. 


No.11 GRN/WHT 


Blower Unit 
Replacement 


CAUTION: WITH AIR CONDITIONING 
All SRS electrical wiring harnesses are covered with 2-b. Remove the evaporator (see page 22-29). 
yellow outer insulation. 
Before disconnecting the SRS wire harness, install the 
short connectorís) on the airbag(s) (see page 23-294). 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


6 x 1.0 mm 
10 Мет (1.0 kg-m, 7 Ib-ft) 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before: 
— Disconnecting the battery. 
' — Removing the No. 43 (10 A) fuse in the under-hood 
fuse/relay box. 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word “CODE” is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


EVAPORATOR 


6 x 1.0 mm 
10 Nem (1.0 kg-m. 7 lb-ft) 


Disconnect the connectors from the blower motor, 

blower resistor, and recirculation control motor. 
SRS MAIN HARNESS 

Remove the two bolts, nut and blower unit. 


NOTE: The blower motor, recirculation control motor, 
and blower resistor can be replaced without removing 
the blower unit (see page 21-18). 


6 x 1.0 mm 
1. Remove the glove box and glove box frame (see sec- rr 10 N-m (1.0 kg-m, 7 Ib-ft) 


tion 20). 


WITHOUT AIR CONDITIONING 
2-a. Remove the four self-tapping screws and the heat- 
er duct. 


BLOWER 
UNIT 


6 x 1.0 mm 
10 Nem (1.0 kg-m, 7 ib-ft) 


Б. Install in the reverse order of removal, and make sure 


HEATER there are no air leaks. 


DUCT 


Blower Unit 
Overhaul 


NOTE: 

@ Before reassembly, make sure that the air doors and 
linkage move smoothly without binding. 

@ When reattaching the recirculation control motor, 
make sure its positioning will not allow the air doors 
to be pulled too far. Attach the recirculation control 
motor апа ай linkage, then apply battery voltage and 
watch the movement of the doors. If necessary, loos- 
en the holding screw and move the recirculation con- 
trol motor up or down. 


RECIRCULATION 
CONTROL MOTOR 
Test, page 21-26 


MOTOR 
Test, page 21-10 
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BLOWER 
RESISTOR 
Test, page 21-8 


Heater Unit 
г Replacement 


CAUTION: 

€ АІ SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install the 
short connector(s) on the airbag(s) (see page 23-294). 

© Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer's code number before: 

— Disconnecting the battery. 

— Removing the No. 43 (10 А) fuse in the under-hood 
fuse/relay box. 

— Removing the radio. 

After service, reconnect power to the radio and turn it on. 

When the word “CODE” is displayed, enter the cus- 

tomer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


When the engine is cool, drain engine coolant from 
the radiator (see section 10). 


€ Do not remove the radiator cap when the engine 
is hot; the engine coolant is under pressure and 
could severely scald you. 

€ Keep hands away from the radiator fan. The fan 
may start automatically without warning and run 
for up to 15 minutes even after the engine is 
turned off. 


Snap open the cable clamp and disconnect the heater 
valve cabie from the heater valve. 


HEATER VALVE 


HEATER VALVE 


Disconnect the heater hoses at the heater. 


CAUTION: Engine coolant will damage paint. Quick- 
ly rinse any spilled engine coolant from painted 
surfaces. 


NOTE: Engine coolant will run out when the hoses 
are disconnected, drain it into a clean drip pan. 


INLET SIDE 


OUTLET SIDE 
(cont'd) 


Heater Unit 


Replacement (cont'd) 


4. Remove the two heater unit mounting nuts from the 
engine compartment side. 


22 N-m (2.2 kg-m, 16 Ib-ft) 


5. Remove the dashboard (see section 20). 


6. Remove the heater duct (see page 21-17) or evapo- 
rator (see page 22-29). 


7. Remove the two mounting bolts and heater unit. 


HEATER 
6 x 1.0 mm UNIT 
10 Nem (10 kg-m, 7 Ib-ft) 
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Install in the reverse order of removal, and: 
€ Do not interchange the inlet and outlet hoses. 


€ Loosen the bleed bolt on the engine and refill the 
radiator and reservoir tank with the proper engine 
coolant mixture (see section 10). 
Tighten the bleed bolt when all the trapped air has 
escaped and engine coolant begins to flow from 
it (see section 10). 


Ф Connect all cables and make sure they are proper- 
ly adjusted (see page 21-24). 


Overhaul 


Remove the heater unit (see page 21-19). 
Remove the three screws and defroster duct. 
Remove the screw and pipe clamp. 

Remove the screw and core clamp. 

Pull the heater core from the heater unit. 


NOTE: Be careful not to bend the inlet and outlet pipes during heater core removal. 


DEFROSTER DUCT 


HEATER CORE 


HEATER UNIT 


Install in the reverse order of removal, and: 
Loosen the bleed bolt on the engine, and refill the radiator and reservoir tank with the proper engine coolant mixture. 
Tighten the bleed bolt when ай! the trapped air has escaped and engine coolant begins to flow from it. 


Heater Unit Heater Control Panel 
Heater Linkage Adjustment Replacement 


DEF Door Adjustment Remove the front console (see section 20). 
Set the mode control switch on HEAT for adjusting DEF 


leak (shut ~ 20%). Remove the stereo radio/cassette player (see sec- 


tion 23). 


1. Loosen the adjusting screw. 
Disconnect the air mix control cable from the 


2. Adjust the adjusting link. heater unit (see page 21-24). 

Remove the three self-tapping screws. Disconnect 
the connectors and remove the heater control 
panel/center air vent assembly. 


3. Tighten the adjusting screw. 


NOTE: The locking tabs are on the bottom of the 
connectors. 


ADJUSTING 
ADJUSTG WNK 


20% POSITION 


SHUT POSITION 


HEATER CONTROL ‘4 
PANEL/CENTER AIR AIR MiX CONTROL 
VENT ASSEMBLY CABLE 


5. Remove the two self-tapping screws, and remove 
the heater control panel from the center air vent. 


CENTER AIR VENT HEATER CONTROL 


6. install in the reverse order of removal, and refer to 
page 21-24 for air mix control cable installation. If 
necessary, adjust the heater valve cable. 
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Overhaul 


HEATER FAN SWITCH 
Test, page 21-27 


AIR MIX CONTROL CABLE 
Adjustment, page 21-24 


Air Mix Control Cable Replacement 
1. Remove the screw and slide plate. 


2. Remove the self-tapping screw and cable clamp. 


3. Lift the end of the temperature control lever up and remove the air mix control cable. 


SLIDE PLATE 


TEMPERATURE CONTROL 


CABLE CLAMP 


AIR MIX CONTROL CABLE 


4. Install in the reverse order of removal, and: 
€ Be sure the end of the cable housing is against the stop before tightening the cable clamp. 
€ After assembly, check that the temperature control lever slides smoothly through the full stroke from right to left. 


Heater Control Cables 


Heater Valve Cable Adjustment 


Disconnect the heater valve cable from the heater 
valve. 


Set the temperature control lever on COOL. 


Connect the end of the heater valve cable to the ca- 
ble arm. 


Gently slide the heater valve cable outer housing 
back from the end enough to take up any slack in 
the heater valve cable, but not enough to make the 
temperature control lever move. Hold the end of the 
heater valve cable housing against the stop, then 
snap the heater valve cable housing into the cable 
clamp. 


HEATER VALVE CABLE - 


Turn the heater valve arm to shut and connect the 
end of the heater valve cable to the heater valve arm. 


Gently slide the heater valve cable outer housing 
back from the end enough to take up any slack in 
the heater valve cable, but not enough to make the 
temperature control lever move, then snap the heater 
valve cable housing into the cable clamp. 


NOTE: The air mix control cable should always be 
adjusted when ever the heater valve cable has been 


disconnected. 
HEATER VALVE 


HEATER VALVE ARM 
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Air Mix Control Cable Adjustment 


Set the temperature control lever on COOL. 


Connect the end of the air mix control cable to the 
cable arm. 


Gently slide the air mix control cable outer housing 
back from the end enough to take up any slack in 
the air mix control cable, but not enough to make 
the temperature control lever move, then snap the 
air mix control cable housing into the cable clamp. 


NOTE: The heater valve cable should always be ad- 
justed when ever the air mix control cable has been 
disconnected. 


AIR MIX CONTROL CABLE 


CABLE CLAMP 


CABLE ARM 


Mode Control Motor 


Test Replacement 


Connect battery power to the terminal of the 1. Disconnect the mode control motor 8P connector. 
mode control motor and connect ground to the (4) 
terminal. 2. Removethe three screws, mode control motor, and 
flange collar. 
Using a jumper wire, short the @ terminal individu- 
ally to the (D, ©, ©, © and © terminals, in that 
order. 8P MODE CONTROL MOTOR 
€ Each time the short circuit is made, the mode con- CONNECTOR 
trol motor should run smoothly and stop. 


NOTE: If the mode control motor does not run when 
shorting the first terminal, short that terminal again 
after shorting the other terminals. 

The mode control motor is normal if it runs when 
shorting the first terminal again. 


FLANGE 
COLLAR 


View from wire side. 


Install in the reverse order of removal. After instal- 


lation, make sure the mode control motor operates 
smoothly. 


If the mode control motor does not run in step 2, re- 
move it, and check the mode control linkage and 
doors for smooth movement. If the mode contro! 
linkage and doors move smoothly, replace the mode 
control motor. 


Recirculation Control Motor 


Test Replacement 


Connect battery power to the (1) terminal of the recir- 
culation control motor and connect ground to the (2) 
and (3) terminals; the recirculation control! motor 
Should run smoothly. 


Disconnect the 4P connector from the recirculation 
control motor. 


Remove the rod from the recirculation control motor. 


Disconnect ground from (2) or (3); the recirculation 
control motor should stop at FRESH or REC. 


Remove the two screws and recirculation control 
motor. 


CAUTION: Never connect the battery in the oppo- 
site direction. 


NOTE: Don't cycle the recirculation control motor 
for a long time. 


View from terminal side. 
4P CONNECTOR 


RECIRCULATION 
CONTROL MOTOR 


Install in the reverse order of removal. After instal- 
lation, make sure the recirculation control motor 
operates smoothly. 


3. If the recirculation control motor does not run in step 
1, remove it, and check the recirculation control link- 
age and doors for smooth movement. If the recircu- 
lation control linkage and doors move smoothly, 
replace the recirculation control motor. 
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Heater Fan Switch Relay 
Test Test 


There should be continuity between the C and D ter- 
minals. 


Check for continuity between the terminals according to 
the table below. 


There should be continuity between the A and B termi- 
nats when power and ground are connected to the C and 


D terminals. 
There should be no continuity when power is discon- 


nected. 


SWITCH CONNECTION 


Mode Control Switch 


Test 


Check for continuity between the terminals according to 
the table below, 


Recirculation Control Switch 


Test 


Check for continuity between the terminals according to 
the table below. 


Terminat 
4 
Position 


Heat 


Heat/Def 


Fresh 


Def 


Vent 


Heat/Vent 
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Rec. O 


Air Conditioning 


Special Tools ............................... 22-2 
Illustrated Index .................. .... 22-3 
Wiring/Connector Locations ........... 22-4 
Circuit Diagram ................... . 22-5 
Description .................................. 22-6 
Troubleshooting 
Reference Chart ........................ 22-7 
Flowchart 
Radiator Fan .......................... 22-8 
Condenser Fan ...................... 22-10 
Engine Coolant Temperature 
(ECT) Switch A .................. 22-12 
Both Fans ........... 
Compressor .... 
А/С System 
Radiator Fan Control Module Input 
Tests Luces crei re ei ek 22-2 
A/C Thermostat 
Test oeste oco teresa 22-22 
Relay 
b pec 22-22 
Diode 
Tost Dea erectis КЕНДЕ 22-23 
AIC Switch 
Тезе, ааъ ААЫА 22-23 


А/С Service Tips and Precautions ... 
A/C System Service 
Recovery .................................. 22-25 
Performance Test ...................... 22-26 
Pressure Test Chart ................... 22-28 


*Evaporator 
Replacement ............................. 
Overhaul ................................. 
Compressor 
Description ............................... 
Mustrated Index ........................ 
Replacement ............................. 
Clutch Inspection ...................... 
Clutch Overhaul ........................ 
Thermal Protector Replacement ... 
Relief Valve Replacement ........... 
Belt Adjustment ........................... 
Condenser 
Replacement ............................. 
AIC System Service 
Evacuation ............................... 
Charging .................................. 
Leak Test ............................... 


*: Read SRS precautions before working in 


this area. 


Special Tools і 


Ref. No. Tool Number Description Oty. Page Reference 
o 07JAC—SH20300 Shaft Ring Remover 1 22-38 
@ 07JGG —001010A Belt Tension Gauge 1 22-40 
Ө) O7LAJ—PT3010A Test Harness 1 22-17 
[Cy 07935—8050003 Flywheel Puller 1 22-37 
(8 07945—4150200 Seal Driver 1 22-37 
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illustrated Index 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

е Before disconnecting the SRS wire harness, install the 
short connector(s) on the airbag(s) (see page 23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer’s code number before: 

— Disconnecting the battery. 

— Removing the No. 43 (10 A} fuse in the under-hood 

Tüse/relay. BOX. SRS MAIN HARNESS 

— Removing the radio. 

After service, reconnect power to the radio and turn it on. 

When the word “CODE” is displayed, enter the cus- 


tomer's 5-digit code to restore radio operation. EVAPORATOR 
Replacement, page 22-29 


Overhaul, page 22-31 


SIGHT GLASS 


AIC PRESSURE SWITCH 


When the refrigerant pressure is 

below 200 kPa (2.0 kg/cm?, 28 psi) due COMPRESSOR (SANDEN) 
to refrigerant leakage, or above Replacement, page 22-34 
3200 kPa (32 kg/cm?, 455 psi) due to 

coolant blockage, the A/C pressure CONDENSER 

switch opens the circuit to the Replacement, page 22-41 

ДІС switch and stops the air 

conditioning to protect the 

compressor. 


Wiring/Connector Locations ( 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install the 
short connectorís) on the airbag(s) (see page 23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: Theradio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before: 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse in the under-hood 
fuse/relay box. SRS MAIN HARNESS 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word "CODE" is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


RADIATOR FAN RELAY 
(In the under-hood fuse/relay box) 
Test, page 22-22 


CONDENSER FAN 
CONNECTOR 


PRESSURE SWITCH 


CONNECTOR DIODE 


Test, page 22-23 


CONDENSER FAN RELAY 
COMPRESSOR CLUTCH Wire colors: YELAWHT, WHT/GRN <WHT>, 
CONNECTOR BLU/RED <BLU>, and BLU/YEL 

Test, page 22-22 


COMPRESSOR CLUTCH RELAY 
Wire colors: YEL/BLK <BLK/YEL>, YEL/BLK <BLK/YEL>, 
RED/BLU, and RED 

Test, page 22-22 


< >: With optional A/C 
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Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX 


BATTERY 


RADIATOR 
FAN 
RELAY 


WHT/GRN 


BLU/BLK WHT 


BLU/RED 
ECM 
{А12 ҒАМН) 


BLU/RED 


IGNITION SWITCH 


BLK/YEL 


UNDER - DASH FUSE/RELAY BOX 
WHT/GRN 


YEUBLK 
WHT/GRN 
BLK/YEL* 


YEL/BLK? 


«ВК ЕЗ» унут 


RADIATOR FAN CONTROL MODULE <BLKIYEL"> 


ECM 
CONDENSER 185 ACS) 
FAN 
RELAY 


BLU/RED 
«BU» RED/8LU 


BLU/RED BLu/RED ф— BLU/RED 


BLU/RED BLU/YEL 


«BLU» 


CONDENSER ЕСМ 
FAN MOTOR - TRANSMISSION 


ENGINE 
COOLANT. 
TEMPERATURE 
(ЕСТ) SWITCH A 
F22A1/H23A1 
engine 

ON: above 
199°F (93°C} 
Н22А1 engine 
ON: above 
203°F (96°С) 


RADIATOR 
FAN MOTOR 


ENGINE 
COOLANT 
TEMPERATURE 
(ECT) SWITCH B 
ON: above 
223°F {106°C} 
BLK BLK 


| < >:With optional A/C 
1 


CONTROL 
MODULE (TCM) 


AIC 
BLOWER THERMOSTAT 
RESISTOR 


BLU/RED 
| | : 
BLU/VEL BLU/RED 


BLK/YEL 


HEATER 
FAN 
SWITCH 


Heater fan switch 
position 


Description 
Outline 


The air conditioning system delivers cooled air into the passenger compartment by circulating refrigerant through the 
system as shown below. 


High temperature/ High temperature/ | 
high pressure gas high pressure liquid Filtered апа 


: d А moisture 
mpression i 
Suction and comp Radiation of heat removed 


COMPRESSOR CONDENS > RECEIVER/DRYER 


Less moisturized More liquidified 


low pressure vapor low pressure vapor 
Absorption of heat 


EVAPORATOR ou EXPANSION VALVE 


High temperature/ 
high pressure liquid 


EVAPORATOR 


DISCHARGE 
LINE 


COMPRESSOR 


RECEIVER/DRYER 


CONDENSOR 


This car uses R-134a refrigerant which does not contain chlorofluorocarbons. Pay attention to the following service items: 


Ф Do not mix refrigerants R-12 and R-134a. They are not compatible. 


Ф Use only the recommended polyalkyleneglycol (PAG) refrigerant oil designed for the R-134a compressor. 
Intermixing the recommended (PAG) refrigerant oil with any other refrigerant oil will result in compressor failure. 


All A/C system parts (compressor, discharge line, suction line, evaporator, condenser, receiver/dryer, expansion valve, 
O-rings for joints) have to be designed for refrigernt R-134a. Do not confuse with R-12 parts. 


Use a halogen gas leak tester designed for refrigerant R- 134a. 


R-12 and R-134a refrigerant servicing equipment are not interchangeable. Only use а Recovery/Recycling/Charging 
System that is U.L.-listed and is certified to meet the requirements of SAE J210 to service R- 134a air conditioning 
systems. 


Always recover the refrigerant R-134a with an approved Recovery/Recycling/Charging System before disconnecting 
any А/С fitting. 


Troubleshooting 
Reference Chart 


+ Any abnormality must be corrected before continuing the test. 
* Because of the precise measurements needed, use a multimeter when testing. 


Before performing any troubleshooting procedures check: 
* Fuses “! Мо. 47 (15 А), *' No. 45 (15 А), “2 Мо. 11 (10 А), “2 No. 9 (15 А) 
* Grounds Мо. 6401, 6402, 6301 <6381>, 6201, 6101 
* Cleanliness and tightness of all connectors. 
< >: With optional A/C 
*': In the under-hood fuse/relay box. 
*2: |n the under-dash fuse/relay box. 


SYMPTOM REMEDY 
Radiator fan does not run at all. Perform the procedures in the flowchart (see page 22-8). 


Condenser fan does not run at all. Perform the procedures in the flowchart (see page 22-10). 


Both fans (radiator and condenser) do not 
run for engine cooling, but they both run Perform the procedures in the flowchart {see pace 22-12). 
with the A/C on. 


Both fans do not run at all. Perform the procedures in the flowchart (see page 22-13). 


Compressor clutch does not engage. Perform the procedures in the flowchart (see page 22-15). 


A/C system does not come on 


(compressor and both fans). Perform the procedures in the flowchart (see page 22-18). 


Troubleshooting 
Flowchart — Radiator Fan 


| Radiator fan does not run at all. 


Check No. 47 (15 A) fuse in the 
under-hood fuse/relay box. 


NO 
Is the fuse OK? > Replace the fuse. 


YES 


Remove the radiator fan relay and 
test it (see page 22-22). 


NO 
Is the relay OK? Replace the radiator fan relay. 


YES 


Measure voltage between the No. 
@ terminal (+) and body ground 
(-1. 


NO 
Is there battery voltage? Replace the under-hood fuse/relay 


box. 
YES 
Connect the No. (2) and No. (4) | 
terminals with a jumper wire. | 
YES 
Does the radiator fan run? To page 22-9 


NO 


Disconnect the jumper wire. 


Disconnect the radiator fan 2P 
connector. 


Check for continuity іп the 
BLU/BLK wire between the No. (2) 
terminal and radiator fan. 


NO Repair open in the BLU/BLK wire 


Is there continuity? between the No. (2 terminal and 
radiator fan. 
YES 
Check for continuity in the BLK BLU/BLK 
wire between the radiator fan and 
body ground. View from terminal side. 


Check for an open in the BLK wire BLK 
NO between the radiator fan and body 
ground. If the wire is OK, check 
for poor ground at G201. 


Is there continuity? 


YES 


Replace the radiator fan motor. 
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From page 22-8 


Disconnect the 


jumper wire and 


turn the ignition switch ON. 


Measure voltage between the No. 
@ terminal (+) and body ground 


(-). 


Is there batt 


NO 


Measure voltage 


between the YEL 


wire terminal {+} of the radiator 
fan control module and body 


ground (—). 


Is there battery voltage? 


YES 


Repair open in the YEL wire be- 


tween the No. 
radiator fan coni 


(8) terminal and 
trot module. 


YES Repair open in the BLU/RED wire 
ery voltage? >-- between the No. (1) terminal and 


diode. 


YEL (+) 


View from wire side. 


Perform radiator fan control mod- 
ule input test (see page 22-21). 


Troubleshooting 
Flowchart — Condenser Fan 


Condenser fan does not run at all. 


Check No. 45 (15 A) fuse in the 
under-hood fuse/relay box. 


NO 
15 the fuse OK? > Replace the fuse. 


YES 


Remove the condenser fan relay 
and test it (see page 22-22). WHT/GRN (+) 
<WHT> 


NO 
Is the relay OK? > Replace the condenser fan relay. 
YES 
Measure voltage between the < >: With optional A/C 


WHT/GRN <WHT> wire termi- 
nal (+) and body ground (-). 


BLU/RED BLU/YEL 
wo | Repair open in the WHT/GRN <BLU> 
<WHT> wire between the View from terminal side. 
Is there battery voltage? under-hood fuse/relay box and 
YES condenser fan relay. 
Connect the WHT/GRN <WHT > 
and BLU/YEL wire terminals with 
a jumper wire. 
YES 
Does the condenser fan run? To page 22-11 
NO 
Disconnect the jumper wire. 
Disconnect the condenser fan 2P 
connector. 
Check for continuity in the 
BLU/YEL wire between the con- 
denser fan relay and condenser 
fan. 
NO Repair open in the BLU/YEL wire 
Is there continuity? > between the condenser fan relay 
and condenser fan. 
YES 
Check for continuity in the BLK BLU/YEL mE 
wire between the condenser fan 
and body ground. 
Check for an open in the BLK wire View from terminal side. 
NO between the condenser fan and 
Is there continuity? body ground. If the wire is OK, 
check for poor ground at G301 
YES <6381>. 
Replace the condenser fan motor. 
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From page 22-10 


Disconnect the jumper wire and 
turn the ignition switch ON. 


Measure voltage between the 
YEL/WHT wire terminal (+) and 
body ground (—). 


< >: With optional А/С 


YES Repair open in the BLU/RED 
Is there battery voltage? >> <BLU> wire between the con- 


NO 


Measure voltage between the 
YEL/WHT wire terminal (+) of the 
radiator fan control module and 
body ground (-). 


is there battery voltage? 


YES 


Repair open in the YEL/WHT wire 
between the condenser fan relay 
and radiator fan control module. 


denser fan relay and diode. 


YEL/WHT (+) 


m 


View from wire side. R 


Perform radiator fan control mod- 
ule input test {see page 22-21). 


Troubleshooting 
Flowchart — Engine Coolant Temperature (ECT) Switch A 


View from terminal side. 


Both fans {radiator and condens- 
er) do not run for engine cooling, 
but they both run with the A/C on. 


Disconnect the engine coolant 
temperature (ECT) switch A 2P 
connector. 


Turn the ignition switch ON. 


Measure voltage between the 
BLU/RED wire terminal (+) and 
body ground (—). 


Repair open in the BLU/RED wire 
Із there battery voltage? between the ECT switch A and 
radiator, condenser fan relay. 


YES 


Turn the ignition switch OFF and 
check for continuity in the 8LK 
wire between the ECT switch A 
and body ground. 


Check for an open in the BLK wire 
between the ECT switch A and 
body ground. И the wire is OK, 
check for poor ground at G101. 


< 15 there continuity? 
YES 


Feel the lower radiator hose. 


Is the hose hot? 


ing system. 


YES 


р мо 
y NO Repair the restriction in the cool- 


Replace the ECT switch A. 
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Troubleshooting 
Flowchart — Both Fans 


Both fans do not run at all. 


Check No. 9 (15 A) in the under- 
dash fuse/relay box and No. 45 
(15 А), No. 47 (15 A) fuse in the 
under-hood fuse/relay box. 


Are the fuses OK? 


Replace the fuse(s). 


YES 


Disconnect the A/C pressure 
switch 2P connector and diode 4P 
connector. 


Check for continuity in the 
BLU/BLK wire between the A/C 
pressure switch and diode. 


View from terminal side. 


NO 
is there continuity? > 


YES 


Test the diode (see page 22-23). 


Repair open in the BLU/BLK wire 
between the A/C pressure switch 
and diode. 


View from terminal side. 


NO 
Is the diode OK? 


Replace the diode. L 


YES 


Disconnect the condenser fan re- 
lay 4P connector. 


To page 22-14 


(cont'd) 


Troubleshooting 


From page 22-13 


Flowchart — Both Fans (соп 4) 


Check for continuity in the 
BLU/RED <BLU>wire between 
the diode and condenser fan relay. 


Is there continuity? 


YES 


< >: With optional A/C 


Repair open in the BLU/RED 
«BLU» wire between the diode 
and condenser fan relay. 


Disconnect the radiator fan con- 
trol module 8P connector. Check 
for continuity in the BLK wire be- 
tween the radiator fan control 
module and body ground. 


is there continuity? 


YES 


Check for an open in the BLK wire 
between the radiator fan control 
module and body ground. If the 
wire is OK, check for poor ground 
at G401. 


Turn the ignition switch ON. 


Measure voltage between the 
BLK/YEL? wire terminal (+) of 
radiator fan control module and 
body ground {~}. 


View from wire side. 


Is there battery voltage? 


YES 


Repair open in the BLK/YEL? wire 
between the under-dash fuse/re- 
lay box and radiator fan control 
module. 


Replace the radiator fan control 
module. 
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View from terminal side. 


BLU/RED 
«BLU» 
View from terminal side. 


BLK/YEL*(^) BLK 


Flowchart — Compressor 


Compressor clutch does not 
engage. 


Check No. 11 (10 A) fuse in the 
under-dash fuse/relay box. 


Is the fuse OK? 


Replace the fuse. 


YES 


Disconnect the A/C thermostat 2P 
connector and connect the BLU/ 
YEL and BLU/REO wire terminals 
with a jumper wire. 


Start the engine. Turn the A/C 
switch and heater fan switch ON. 


Does the compressor clutch YES 


engage? 


Replace the A/C thermostat. 


NO 


Turn the ignition switch, A/C 
switch, and heater fan switch 
OFF. 


Remove the compressor clutch re- 
lay and test it (see page 22-22). 


NO 
Is the relay OK? 


Replace the compressor clutch 
relay. 


YES 


Turn the ignition switch ON. 


Measure voltage between the 
YEL/BLK! <BLK/YEL' > wire ter- 
minal {+ ) and body ground (-). 


« >: With optional A/C 


NO 
15 there battery voltage? 


Repair open in the YELIBLK" 
<BLKIYEL' > wire between the 
under-dash fuse/relay box and 
compressor clutch relay. 


| YES 


\ Turn the ignition switch OFF. | 


| 


То page 22-16 


BLU/RED = BLU/YEL 


View from wire side 


YEL/BLK' 
«BLK/YEL! > 


View from terminal side. 


Troubleshooting 


Flowchart — Compressor (cont'd) 


From page 22-15 


Connect the YEL/BLK’ <BLK/ 
YEL'> and RED wire terminals 
with a jumper wire. 


Start the engine. 


< >: With optional A/C 


Does the compressor NO Turn the ignition switch OFF and 
clutch engage? disconnect the jumper wire. 
YES 
Turn the ignition switch OFF and Disconnect the compressor clutch 
disconnect the jumper wire. 1P connector. 
Check for continuity in the RED 
wire between the compressor 
clutch relay and compressor 
clutch. 
Is there continuity? 
YES 
Inspect the compressor clutch 
clearance, thermal protector, and 
field coil (see page 22-36). 
Turn the ignition switch ON. 
Measure voltage between the 
YEL/BLK? « BLK/YEL? wire ter- 
minal (ғ) and body ground (-). 
Е | Repair open in the YEL/BLK? 


Is there battery voltage? 


YES 


Turn the ignition switch OFF and 
install the compressor clutch 
relay. 


To page 22-17 


View from termina! side. 


RED 


Repair open in the RED 
NO wire between the com- 

pressor clutch relay and 

compressor clutch. 


YEL/BLK? 
« BLK/YEL! > 


«BLK/YEL?» wire between the 
under-dash fuse/relay box and 
compressor clutch relay. 


RED/BLU 


RED 


View from terminal side 


22-16 


From page 22-16 


| 


Connect the test harness “А” and 
“В” connectors to the wire һаг- 
ness only, not to the ECM (see 
section 11). 


Turn the ignition switch ON. 


Measure voltage between the A 
15 terminal { + } and body ground 
(=): 


Is there battery voltage? 


Battery voltage? 


Battery voltage? 


AD- 
% | 
А15 


YES 


Repair open in the RED/BLU wire 
between the compressor clutch 
relay and ECM. 


Make sure the A/C and heater fan 
switches are OFF. 


Measure voltage between the B5 
terminal (+) and body ground 
(=). 


Is there battery voltage? 


YES 


Repair open in the BLU/BLK wire 
between the diode and ECM. 


Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away. replace the origi- 
nal ECM. 


TEST HARNESS 
07LAJ—PT3010A 


Troubleshooting 
Flowchart — A/C System 


NOTE: First, check for refrigerant pressure. 


A/C system does not come on 
(compressor and both fans). 


Check No. 9 (15 A) and No. 11 
(10 A) fuses in the under-dash с> 
fuse/relay box. 

5> 


View from terminal side. 


NO 
Are the fuses OK? Replace the fuses). 


YES 
4 


Disconnect the А/С pressure BLU/YEL 
Switch 2P connector. 


BLU/BLK (+) 


Turn the ignition switch ON. 


Measure voltage between the 
BLU/BLK wire terminal (+) and 
body ground (—). 


NO Repair open in the BLU/BLK wire 
15 there battery voltage? between the diode and A/C pres- 
sure switch. 


YES 


Turn the ignition switch OFF. 


Check for continuity between the 
No. (1) and No. (2) terminals of the 
A/C pressure switch. 


= NO 
Is there continuity? >H Replace the A/C pressure switch. 
YES 


Reconnect the A/C pressure 
switch 2P connector. 


Disconnect the A/C thermostat 2P 
connector. 


Measure voltage between the 
BLU/YEL wire terminal (+) and 
body ground (-). 4 


BLU/RED BLU/YEL {+) 


NO Repair open in the BLU/YEL wire 
Is there battery voltage? between the A/C pressure switch View f i А 
and AIC : iew from wire side. 


YES 
To page 22-19 


22-18 


From page 22-18 


Turn the ignition switch OFF. 


Check for continuity between the 
No. @ and No. (2) terminals of the 
A/C thermostat. 


NO 
15 there continuity? а Replace the A/C thermostat. 


а. 


ҮЕЅ 


nod 


Remove the stereo radio/cassette 
player (see section 23}. 


View from wire side. 


Disconnect the heater control 
panel 16P connector. 


BLU/RED GRN 
Check for continuity in the 
BLU/RED wire between the A/C 
thermostat and heater control 
panel. 


Repair open in the BLU/RED wire 
Is there continuity? between the A/C thermostat and 
heater control panel. 


YES 


Test the A/C switch (see page 
22-23). 


К Replace the heater contro! panel 
Is the A/C switch OK? (A/C switch). 


YES 


Disconnect the heater fan switch 
7P connector. 


Check for continuity in the GRN 
wire between the heater control P 
panel and heater fan switch. View from wire side. 


NO Repair open in the GRN wire be- 
Is there continuity? >- tween the heater control panel 
and heater fan switch. 


YES 
To page 22-20 


(cont'd) 


Troubleshooting 
Flowchart — A/C System (cont'd) 


From page 22-19 


Check for continuity in the BLK 
wire between the heater fan 


switch and body ground. View from wire side. 


Check for an open in the BLK wire 
NO between the heater fan switch 

Is there continuity? > and body ground. If the wire is 
OK, check for poor ground at 


YES G402. 
= 


Replace the heater fan switch. Ш 


Radiator Fan Control Module Input Tests 


NOTE: Perform the following tests with the radiator fan control module connected and the ignition switch ON and the 
A/C switch OFF. 


If you find the cause of a problem, correct it before you continue. 


View from wire side. 


BLK/YEL? 


WHT/YEL 


CORRECTIVE ACTION 


(Ignition switch— ON.) 


BLK/YEL? 


Check for battery voltage. 


(Ignition switch — ON.) 


YEL/WHT 


Check for battery voltage. 


(Ignition switch — ON.) 


YEL 


Check for battery voltage. 


(ignition switch — ON.) 


WIRE TES 
COLOR БОКОН Reus IF DESIRED RESULTS 
ARE NOT OBTAINED 
BLK Check for voltage to body | Should have less than one Repair open to body ground. | 
ground. volt. 
WHT/GRN Check for battery voltage. | Should have battery voltage. | Check Мо. 45 (15 A) fuse in the under- 
hood fuse/relay box; if OK, repair open 
in the WHT/GRN wire. 
BLK/YEL^ Check for battery voltage. Check No. 23 (15 A) fuse in the under- | 


dash fuse/relay box; if OK, repair open 
in the BLK/YEL? wire. 


Check No. 9 (15 A) fuse in the under- 
dash fuse/relay box; if OK, repair open 
in the BLK/YEL' wire. 


Replace radiator fan control module. 
Before you connect the new radiator 
fan control module, disconnect both 
fan relays. Check for continuity be- 
tween the YEL/WHT (or YEL) wire and 
ground, using the 20 k scale on your 
ohmmeter. There should be no con- 
tinuity. If there is continuity, the new 
radiator fan control module will be 
damaged when you connect it. 


BLU/RED 


Connect to body ground. 
(Ignitioh switch-ON.) 


Condenser fan and radiator 
fan should come on. 

Engine coolant temperature; 
below 199°F [93°C]: 
F22A1/H23A1 engine 
below 203°F [95°C]: 
H22A1 engine 


Check for an open in the BLU/RED wire | 


between the radiator fan control mod- 
ule and condenser fan relay or radiator 
fan relay. If OK, check for an open in 
the YEL/WHT wire between the radia- 
tor fan control module and condenser 
fan relay or the YEL wire between the 
radiator fan control module and radiator 
fan relay. If OK, test condenser fan re- 
lay or radiator fan relay. 


WHT/YEL 


Check for voltage. 


Approx. 11 V (engine coolant 
temperature below 223°F 


(1069С1) 


оғ faulty radiator fan control module. 


Faulty engine coolant temperature t 
(ECT) switch B, short to body ground 


A/C Thermostat 
Test 


Dip the A/C thermostat into a cup filled with ice water, 
and check for continuity between the terminals. 


Cut off 35 — 31°F (1.5 — -0.5°C) 
Cut in 36 — 41°F (2.5 — 5°C} 


Н cut off or cut in temperature is too low ог too high, 
replace the A/C thermostat. 


Continuity? 
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Relays 
Test 


There should be continuity between the C and D termi- 
nals. 


There should be continuity between the A and B termi- 
nals when power and ground are connected to the C 
and D terminals. 

There should be no continuity when power is discon- 
nected. 

* Radiator fan relay 


“ Condenser fan relay 


* Compressor clutch relay 


Сс 


Diode 
Test 


| 


NOTE: The diodes аге designed to pass current іп опе 
direction while blocking if in the opposite direction. 
Most ohmmeters, unless equipped with a diode tester, 
should not be used to test diodes. 


Check for continuity in both directions between the A 
and B terminals. There should be continuity in only one 
direction. 


A/C Switch 
Test 


Check for continuity between the terminals according to 
the table below. 


Terminat 
Position 
ON 
OFF 


А/С Service Tips and Precautions 


The air conditioning system uses R-134a refrigerant and polyatkylene glycol (PAG) refrigerant oil, which are not compatible 
with R-12 refrigerant and mineral ой. Do not use R-12 refrigerant or mineral oil in this system, and do not attempt to use 
Н-12 servicing equipment; damage to the air conditioning system or your servicing equipment will result. 


Only use service equipment that is U.L.-listed and is certified to meet the requirements of SAE J2210 to remove R-134a 
from the air conditioner system. 


CAUTION: Exposure to air conditioner refrigerant and lubricant vapor or mist can irritate eyes, nose and 
throat. Avoid breathing the air conditioner refrigerant and lubricant vapor or mist. 


If accidental system discharge occurs, ventilate work area before tesuming service. 


R-134a service equipment or vehicle air conditioner systems should not be pressure tested or leak tested with 
compressed air. 


Some mixture of air and R-134a have been shown to be combustible at elevated pressures 
and can result in fire or explosion causing injury or property damage. Never use compressed air to pressure 
test R-134a service equipment or vehicle air conditioner systems. 


Additional health and safety information may be obtained from the refrigerant and lubricant manufacturers. 


Always disconnect the negative cable from the battery whenever replacing air conditioning parts. 

Keep moisture and dust out of the system. When disconnecting any lines, plug or cap the fittings immediately; don't 
remove the caps or plugs until just before you reconnect each line. 

Before connecting any hose or line, apply a few drops of refrigerant oil (SP-10: P/N 38899-P13-003) to the O-ring. 
When tightening or loosening à fitting, use a second wrench to support the matching fitting. 

When recovering the system, use a R-134a refrigerant Recovery/Recycling/Charging System; don't release refrigerant 
into the atmosphere. 

Add refrigerant oil (SP-10: P/N 38899-P13-003) after replacing the following parts: 


NOTE: 
Do not return the oil to the container once dispensed and never mix with other refrigerant oils to avoid contamina- 
tion. 
Immediately after using the oil, replace the cap on the container and seal it to avoid moisture absorption. 
Do not spill the refrigerant oil on the car; it may damage the paint; if the refrigerant oil contacts the paint, wash it 
off immediately. 


Condenser .. . 10 cc (1/3 fl oz) 

Evaporator . 30 cc (1 fl oz) 

Line or hose 10 cc (1/3 fl oz) 

Receiver/dryer . .. 10 cc (1/3 fl oz) 

Compressor On compressor 

replacement, subtract the volume of oil drained 

from the removed compressor from 120 cc (4 fi 

oz), and drain the calculated volume of oil from 

the new compressor: 120 cc (4 fl oz) — Volume 

of oil from removed compressor - Volume to 

drain from new compressor. ' 
(D Discharge hose nut (8 x 1.25 mm) .. 22 Мат (2.2 kg-m, 16 lb-ft) 
@ Suction hose bolt (8 x 1.25 mm) 22 N-m (2.2 kg-m, 16 ib-ft) 
(8 Condenser pipe nut (6 x 1.0 mm) . 10 № (1.0 kg-m, 7 Ib-ft) 
@ Receiver pipe bolts (6 x 1.0 mm) .. 10 N-m (1.0 kg-m, 7 Ib-ft) 
Suction pipe nut (6 x 1.0 mm) . 10 N-m (1.0 kg-m, 7 Ib-ft) 
Discharge pipe joint nut 23 N-m (2.3 kg-m, 17 lb-ft} 
Suction pipe joint nut . .. 33 N-m (3.3 kg-m, 24 Ib-ft) 
Receiver/dryer 14 N-m (1.4 kg-m, 10 Ib-ft) 
Discharge pipe nut (6 x 10 mm} . 10 Nem (1.0 kg-m, 7 Ib-ft) 
Compressor mounting bolts (8 x 1.25 mm) . 22 N-m (2.2 kg-m, 16 Ib-ft) 
Compressor bracket mounting bolts (10 x 1.25 mmi. 50 Мт (5.0 kg-m, 36 lb-ft) 
43 Compressor bracket mounting nuts (10 x 1.25 mm) 50 N-m (5.0 kg-m, 36 Ib-ft) 


@) @ @) ten (59 (e @) 
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A/C System Service 
Г Весоуегу 


Only use service equipment that is U.L.-listed and is 
certified to meet the requirements of SAE J2210 to remove 
R-134a from the air conditioner system. 


CAUTION: Exposure to air conditioner 
refrigerant and lubricant vapor or mist can Recovery/Recycling/Charging System. 
irritate eyes, nose and throat. Avoid breathing 
the air conditioner refrigerant and lubricant 
vapor or mist. 


Н accidental system discharge occurs, ventilate work area 
before resuming service. 


R-134a service equipment or vehicle air conditioner 
systems should not be pressure tested or leak tested with 
compressed air. 


Awarni Some mixture of air and 
R-134a have been shown to be combustible at 
elevated pressures and can result in fire or 
explosion causing injury or property damage. 
Never use compressed air to pressure test 
R-134a service equipment or vehicle air 
conditioner systems. 


Additional health and safety information may be obtained 
from the refrigerant and lubricant manufacturers. 


1. Connect а R-134a refrigerant Recovery/Recycling/ 
Charging System to the car as shown following the 
equipment manufacturer's instructions. 


2. Measure the amount of refrigerant oil removed 
from the A/C system after the recovery process is 
completed. 


NOTE: Be sure to install the same amount of new 
refrigerant oil back into the A/C system before 
charging. 


HIGH PRESSURE 
SIDE 


A/C System Service 


Performance Test 


The performance test will help determine if the air 
conditioner system is operating within specifications. Recovery/Recycling/Charging System 


Only use service equipment that is U.L.-listed апа is 
certified to meet the requirements of SAE J2210 to remove 
R-134a from the air conditioner system. 


CAUTION: Exposure to air conditioner 
refrigerant and lubricant vapor or mist can 
irritate eyes, nose and throat. Avoid breathing 
the air conditioner refrigerant and lubricant 
vapor or mist. 


If accidental system discharge occurs, ventilate work area 
before resuming service. 


R-134a service equipment or vehicle air conditioner 
systems should not be pressure tested or leak tested with 
compressed air. 


PAUSE Some mixture of air and 
R-134a have been shown to be combustible at 
elevated pressures and can result in fire or 
explosion causing injury or property damage. 
Never use compressed air to pressure test 
R-134a service equipment or vehicle air 
conditioner systems. 


Additional health and safety information may be obtained 
from the refrigerant and lubricant manufacturers. 


1. Connect a R-134a refrigerant Recovery/Recycling/ 
Charging System to the car as shown following the 
equipment manufacturer's instructions. 


2. Insert a thermometer in the center vent outlet. 
Determine the relative humidity and air temperature 
by calling the local weather information line. 


3. Test conditions: HIGH PRESSURE 

е Avoid direct sunlight. SIDE 

е Open hood. 

* Open front doors. 

€ Set the temperature control lever to MAX COOL 
and push the mode control button to VENT and 
push the recirculation control button to RECIR- 
CU. 

è Slide the fan switch to MAX. 

е Run the engine at 1,500 rpm. 

ө No driver or passengers in vehicle. 


4. After running the air conditioning for 10 minutes 
under the above test conditions, read the delivery 
temperature from the thermometer in the dash vent 

and the high and low system pressure from the A/C 

gauges. 
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To complete the charts: 

Mark the delivery temperature along the vertical line. 

Mark the intake temperature (ambient air temperature) along the bottom line. 

Draw a line straight up from the air temperature to the humidity. 

Mark a point one line above and one line below the humidity level (10% above and 10% below the humidity level). 
From each point, draw a horizontal line across the delivery temperature. 

The delivery temperature should fall between the two lines. 

Complete the low side pressure test and high side pressure test in the same way. 

Any measurements outside the line may indicate the need for further inspection. 


kPa 
(kg/em*} 


kPa 
{kg/em*) 
{psil 
500 
{5} 


DELIVERY INTAKE 
PRESSURE PRESSURE 


DELIVERY 
TEMPERATURE 


DELIVERY 
TEMPERATURE 


A/C System Service 


TEST RESULTS 


NOTE: Performance Test on page 22-26. 


Pressure Test Chart 


RELATED SYMPTOMS 


PROBABLE CAUSE 


REMEDY 


| Discharge (high! 
pressure abnormal- 
ly high 


After stopping compressor, pressure 
drops to about 200 kPa (2.0 kg/cm?, 
28 psi) quickly, and then falls 
gradually. 


Air in system 


Recover, evacuate and recharge 
with specified amount. 
Evacuation: see page 22-42 
Charging: see page 22-43 


No bubbles in sight glass when 
condenser is cooled by water. 


Excessive refrigerant in system 


Recover, evacuate and recharge 
with specified amount. 


Reduced or no air flow through 
condenser. 


* Clogged condenser or 
radiator fins 

* Condenser or radiator fan 
not working properly 


* Clean 
* Check voltage and fan rpm 
* Check fan direction 


Line to condenser is excessively hot. 


Restricted flow of refrigerant in 
system 


* Restricted lines 


Discharge pressure 
abnormally low 


Excessive bubbles in sight glass; 
condenser is not hot. 


Insufficient refrigerant in 
system 


* Check for leak 
* Charge system 


High and low pressures are balanced 
Soon after stopping compressor. Low 
side is higher than normal. 


* Faulty compressor discharge 
valve 
* Faulty compressor seal 


Replace the compressor 


Outlet of expansion valve is not 
frosted, low pressure gauge indicates 
vacuum. 


* Faulty expansion valve 
* Moisture in system 


Е Replace 


* Flush, recover, evacuate and 
recharge with specified 
amount. 


Suction (low) pres- 
sure abnormally 
low 


Excessive bubbles in sight glass; 
condenser is not hot. 


Insufficient refrigerant 


T Repair the leaks. 


Recover, evacuate and recharge 
with specified amount. 
Charge as required. 


Expansion valve is not frosted and 
low pressure line is not cold. Low 
pressure gauge indicates vacuum. 


* Frozen expansion valve 
* Faulty expansion valve 


Replace the expansion valve 


Discharge temperature is low and the 
air flow from vents is restricted. 


Frozen evaporator 


Run the fan with compressor off 
then check A/C thermostat 


Expansion valve is frosted. 


Clogged expansion valve 


Clean or replace 


Receiver/dryer outlet is cool and iniet 
is warm (should be warm during 
operation). 


Clogged receiver/dryer 


Replace 


| 


Suction pressure 
abnormally high 


Low pressure hose and check joint 
are cooler than the temperature 
around evaporator. 


* Expansion valve open too 
long 

* Loose expansion capillary 
tube 


Repair or replace. 


Suction pressure is lowered when 
condenser is cooled by water. 


Excessive refrigerant in system 


Recover, evacuate and recharge 
with specified amount. 


High and iow pressure are equalized т 


as soon as the compressor is stopped 
and both gauges fluctuate while 
running. 


* Faulty gasket 

* Faulty high pressure valve 

* Foreign particle stuck in 
high pressure valve 


Replace the compressor 


Suction and dis- 
charge pressures 
abnormally high 


Reduced air flow through condenser. 


* Clogged condenser or 
radiator fins 

* Condenser or radiator fan 
not working properly 


* Clean condenser and radiator 
* Check voltage and fan rpm 
* Check fan direction 


No bubbles in sight glass when 
condenser is cooled by water. 


Excessive refrigerant in system 


Recover, evacuate and recharge 
with specified amount 


Suction and dis- 
charge pressure 
abnormally low 


Low pressure hose and metal end 
areas are cooler than evaporator. 


Clogged or kinked low pressure | 


hose parts 


Repair or replace 


+ 


Temperature around expansion valve 
is too low compared with that around 
receiver/dryer. 


Clogged high pressure line 


Repair or replace 


Refrigerant leaks 


Compressor clutch is dirty. 


Compressor shaft seal leaking T 


Replace the compressor 


Compressor bolt(s) are dirty. 


Leaking around bolt(s) 


Tighten bolt(s) or replace com- 
pressor 


Compressor gasket is wet with oil. 


Gasket leaking 


Replace the compressor 


Compressor heat 
damage 


Black soot inside compressor and 
hoses. 


Restriction or leak in system 


Flush entire system, replace rub- 
ber lines or hoses 


Е 


Evaporator 
г- Replacement 


AULUS Store a removed airbag assembly with 
the pad face up. If the airbag is improperly stored with 
the pad face down, accidental deployment could propel 
the unit with enough force to cause serious injury. 


CAUTION: 

е All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

e Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 23- 
294). 

e Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer's code number before: 

— Disconnecting the battery. 

— Removing the No. 43 (10 A) fuse in the under-hood 
fuse/relay box. 

— Removing the radio. 

After service, reconnect power to the radio and turn it 

on. 

When the word "CODE" is displayed, enter the cus- 

tomer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


Disconnect the battery negative cable, then discon- 
nect the positive cable. 

Recover the refrigerant (see page 22-25). 

Remove the bolt and disconnect the receiver line 
from the evaporator. 

Remove the nut and disconnect the suction line 
from the evaporator. 


CAUTION: Cap the open fittings immediately to 
keep moisture out of the system. 


6x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


RECEIVER LINE 
New part (R-134a} 


O-RING 
New part (R-134a) 
Replace. 


"SZ? SUCTION LINE 


м 5 
10 Nem (1.0 kg-m, 7 Ib-ft) lew part (R-134a) 


Remove the right tweeter from the dashboard, then 
remove the visor and black face panel (see page 23- 
130). 

Remove the glove box, then remove the four 
mounting nuts from the front passenger's airbag 
assembly. 

Carefully lift the front passenger's airbag assembly 
out of the dashboard. 


FRONT PASSENGER'S 


DASHBOARD AIRBAG ASSEMBLY 


MOUNTING 

NUTS 

10 Nem (1.0 kg-m, 7 lb-ft} 9 

Replace. GLOVE BOX (cont'd) 


| 


Evaporator 
Replacement (cont'd) 


8. Remove the four TORX bolts and front passenger's 10. Disconnect the connector from the A/C thermostat. 
airbag frame. 


11. Remove the four self-tapping screws, bolt, and two 


nuts, then remove the evaporator. 


6 x 1.0 mm 
10 Мт (1.0 kg-m, 7 Ib-ft) 


AIRBAG FRAME 


А er EVAPORATOR 
A/C THERMOSTAT New part (R-134a) 
CONNECTOR 


Remove the four self-tapping screws and front pas- sown kg-m, 7 lb-ft} 
senger's airbag bracket. d ' 


9. 


42. Install in the reverse order of removal, and: 


If you're installing a new evaporator, add refrig- 
erant oil (SP-10: P/N 38899-P13-003) (see page 
22-24). 

Replace O-rings with new ones at each fitting, 
and apply a thin coat of refrigerant oil (SP-10: 
P/N 38899-P13-003) before installing them. 


NOTE: Be sure to use the right O-rings for R- 
Na o avoid leakage. 


See page 23-320 before reinstalling the front pas- 
senger's airbag. 

Apply a sealant to the grommets. 

Make sure that there is no air leakage. 


Charge the system (see page 22-43) and test per- 
formance (see page 22-26). 


AIRBAG BRACKET 
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[ Overhaul 


Pull the A/C thermostat sensor out of the evaporator fins. 
Remove the self-tapping screws and clips from the housing. 
Carefully separate the housings and remove the evaporator. 
Remove the expansion valve if necessary. 


NOTE: When loosening the expansion valve nuts, use a second wrench to hold the valve or evaporator pipe or they 
can be cracked. 


Assembie in the reverse order of disassembly, and: 

e Replace all O-rings with new ones at each fitting, and apply a thin coat if refrigerant oil (SP-10: P/N 38899-P 13-003) 
before installing them. 
NOTE: Be sure to use the right O-rings for R-134a to avoid leakage. 
Install the expansion valve capillary tube with the capillary tube in contact with the suction line directly, and wrap 


it with tape. 
Reinstall the A/C thermostat sensor in its original location. 


UPPER HOUSING 


A/C THERMOSTAT 
Test page 22-22 


CAPILLARY TUBE 


10 N-m (1.0 kg-m, 7 lb-ft} 


EXPANSION VALVE 
New part (R-134a) 


(75 + 10 тт) 


4th fin from inlet side. 


EVAPORATOR 

New part (R-134a) 
Blow dirt out of fins 
with compressed air. 


TAPES 
(Replace) 

LOWER HOUSING Make sure there is no foreign matter stuck 
between the capillary tube and outlet line. 


Compressor 
Description 


This compressor is a Sanden spiral type for R-134a. Refrigerant is compressed between a fixed spiral assembly and an 
orbiting spiral assembly. A thermal protector is installed on this compressor. 


THERMAL PROTECTOR 


ROTOR PULLEY 
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Illustrated Index 


for color changes, peeling or other damage. 


Check the plated parts of the armature plate ) 
If there із damage, replace the clutch set. 


ARMATURE PLATE: 


SHIMIS) 


CLUT! 
Turn the rotor pulley and check for excessive Duel dd 
bearing play or drag. SNAP RING B page 22-36 
If there is excessive play or drag, replace 


the clutch set. 


ROTOR PULLEY 
Inspection, page 22-36 


Check resistance by connecting an ohmmeter 
to the field coil wire and the compressor body. 
Field Coil Resistance: 3.2 + 0.15 ohm 

at 68°F (20°C) 
If resistance is not within specifications, 
replace the field coil. 


Inspection, page 22-36 


Я COMPRESSOR COMPLETE 
New part (R-134a) 
(Do not disassemble) 


! 
| 
| 
| 


New part (А-134а) 
Replace. 


THERMAL PROTECTOR Кё << > RELIEF VALVE 
Inspection, page 22-39 New part (R-134a} 
Replacement, page 22-39 


Compressor 
Replacement 


1. ifthe compressor is marginally operable, run the 
engine at idle speed and turn the air conditioner fan 
on for a few minutes, then shut the engine off and 
disconnect the battery negative terminal. 


2. Recover the refrigerant (see page 22-25). 
3. Disconnect the condenser fan 2P connector. 
4. Loosen the lower mounting bolt, and remove the 


two upper mounting bolts and condenser fan 
shroud. 


CONDENSER FAN 


6x 1.0 mm 
10 Nem (1.0 kg-m, 
7 lb-ft} 
5. Remove the bolt and nut, and disconnect the suc- 
tion line and discharge line from the compressor. 


CAUTION: Cap the open fittings immediately to 
keep moisture out of the system. 


8x 1.25 mm 
22 М.т (2.2 kg-m, 16 Ib-ft) 


8 х 1.25 mm 
22 N-m (2.2 kg-m, 16 tb-ft} 


DISCHARGE LINE 
New part (R-134a) 


SUCTION LINE 
New part (R-134a) 


6. Remove the power steering pump belt (see section 
17. 


7. Loosen the through bolt and adjustment locknut, 
then turn the adjusting bolt and remove the belt. 


THROUGH BOLT 

45 Мәті (4.5 kg-m, 33 Ib-ft) 

ADJUSTMENT 

LOCKNUT 

22 N-m (2.2 kg-m, 18 Ib-ft) 


ADJUSTING BOLT 


BELT 


8. Disconnect the compressor clutch 1P connector. 


9. Remove the four mounting bolts and compressor. 


COMPRESSOR 
New part (R-1344) 


8 х 1.25 mm 
22 М.т (2.2 kg-m, 16 Ib-ft) 
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10. If necessary, remove the two mounting bolts and . Install in the reverse order of removal, and: 
the heat insulator. 

e If you're installing а new compressor, drain all 
the refrigerant oil out of the old compressor and 
measure its volume. Subtract the volume of old 

on omini oil from 120 сс (4 #02); the result is the amount 
of oil you should drain from the new compressor 
(through the suction fitting). 
Replace O-rings with new ones at each fitting, 
and apply a thin coat refrigerant oil before in- 
stalling them. 


NOTE: Be sure to use the right O-rings for 
R-134a to avoid leakage. 


Use (SP-10: P/N 38899-P13-003) oil for R-134a 
Sanden spiral type compressors only. 

Do not return the oil to the container once dis- 
pensed and never mix with other refrigerant oils 
to avoid contamination. 

Immediately after using the oil, replace the cap 
on the container and seal it to avoid moisture 
absorption. 

Do not spill the refrigerant oil on the car; it may 
damage the paint; if the refrigerant oil contacts 
the paint, wash it off immediately. 

Do not damage the condenser fins when remov- 
ing/installing the compressor. 


Adjust compressor Бей tension (see page 22-40). 
11. If necessary, remove the two mounting bolts and Adjust the power steering pump belt (see section 
nuts, then remove the compressor bracket. 17). 
Charge the system (see page 22-43). 
Test the system performance (see page 22-26). 


50 N-m (5.0 kg-m, 36 Ib-ft) 


Compressor 
Clutch Inspection 


* Check the rotor pulley bearing play and drag by rotat- е Release the compressor clutch connector from the 
ing the rotor pulley by hand. Replace the clutch set connector holder. 
with a new one if it is noisy or has excessive play/ 
drag. Check the thermal protector for continuity. 


Turn the rotor pulley by hand and measure the clear- 
ance between the rotor pulley and armature plate all 
the way around. If the clearance is not within speci- 
fied limits, the armature plate must be removed and 
shims added or removed as required. 


CLEARANCE: 0.35 — 0.65 mm (0.014 — 0.026 in) 


ARMATURE 
ROTOR 
PULLEY 


Check the field coil for resistance. 


Field Coil Resistance: 
3.2 + 0.15 ohm at 68°F (20°C) 


If resistance is not withirt specifications, replace the 
field coil. 


NOTE: The shims are available in four sizes: 0.1 mm, 
0.2 mm, 0.4 mm, and 0.5 mm of thickness. 
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Clutch Overhaul 


1. Remove the center nut while holding the armature 3. Remove the snap ring B with a snap ring pliers. 
plate. 
NOTE: 
е Once the snap ring В is removed, replace it with 
Я а new опе. 
t CENTER NUT e Be careful not to damage the compressor body 
18 N-m (1.8 kg-m, 13 Ib-ft] and rotor pulley during removal/installation. 


A/C CLUTCH HOLDER 
Commercially available 
Robinair: P/N 10204 
Kent-Moore: P/N J37872 


SNAP RING B 
Replace. 


ROTOR 
PULLEY 


2. Remove the armature plate by pulling it up by hand. 4. Remove the rotor pulley from the shaft with a puller 
If you can not remove it by hand, attach the fly- and the special tool. 
wheel puller to the armature plate, screw the bolt in 
the center and remove the armature plate. NOTE: Put the claws of the puller on the back of the 


rotor pulley, not on the belt area; otherwise the 
rotor pulley can be damaged. 


FLYWHEEL PULLER 


07935—8050003 
PULLER 


ARMATURE 
PLATE 


(cont'd) 
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Compressor 


Clutch Overhaul (cont'd) 


Remove the snap ring A with a snap ring pliers. 
Release the field coil connector from the connector 
holder, and disconnect the connector and field coil 
ground terminal. 

Remove the field coil from the compressor. 


NOTE: 

* Once the snap ring A is removed, replace it with 
a new one. 

* When installing the field coil, align the boss on 
the field coil with the hole in the compressor. 


SNAP RING A 
Replace. 


FIELD COIL 


© 


CONNECTOR 
HOLDER 


6. 


Position the rotor pulley squarely over the field coil. 
Press the rotor pulley onto the compressor boss 
with the special tool. 

If the rotor pulley does not press on straight, 
remove it and check the rotor pulley and compres- 
Sor boss for burrs or damage. 


CAUTION: Maximum press load: 400 kg (882 Ibs) 


SHAFT RING 
REMOVER 07JAC — SH20300 
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7. 


Install in the reverse order of removal, and: 

* Clean the rotor pulley and compressor sliding 
surfaces with non-petroleum solvent. 

* Install the snap rings with the chamfered side 
facing out and make sure the snap rings are in 
the groove completely. 

e After installing, make sure that the rotor pulley 
turns smoothly. 

* Route and clamp the wires properly or they can 
be damaged by the rotor pulley. 


Thermal Protector Replacement Relief Valve Replacement 


Remove the bolt, field coil terminal, and retainer. Removal 


NOTE: Make sure the suction and discharge ports are 
plugged with caps. 


Remove the thermal protector. 
Remove the residue of silicone sealant from the top 


of thermal protector. 

1. Remove the three bolts, heat insulator, relief valve, 
and O-ring. 

7 Nem (0.7 kg-m, 5 Ib-ft) NOTE: Be sure to use the right O-rings for R-134a 

RETAINER to avoid leakage. 

CAUTION: Be careful not to spill compressor oil, 

and make sure there is no foreign matter in the sys- 


THERMAL 


PROTECTOR 12 N-m (1.2 kg-m, 9 Ib-ft) 


10 N-m (1.0 kg-m, 


New part (R-134a) 


3. Apply silicone sealant to the top of the thermal pro- 
tector. 


Installation 


RELIEF 

VALVE 

New part (R-134a) 

Clean off the relief valve mating surface. 

Replace O-ring with new one at the relief valve, and 

apply a thin coat of refrigerant oil (SP- 10: P/N 

38899 -P13-003) before installing it. | 
[ 


NOTE: 

€ Do not return the oil to the container once dis- 
pensed and never mix with other refrigerant oils 
to avoid contamination. 
Immediately after using the oil, replace the cap ' 
on the container and seal it to avoid moisture | 
absorption. 
Do not spill the refrigerant oi! on the car; it may 
damage the paint; if the refrigerant oil contacts 
the paint, wash it off immediately. 


SILICONE SEALANT 


Tighten the relief valve. 


Check the relief valve for leaks and cap the relief 
valve with the valve seal. 


4. install in the reverse order of removal. 
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Belt Adjustment 


Apply a force of 100 М (10 kg, 22 Ibs) and measure 
the deflection between the alternator and crankshaft 
pulley. 


Compressor Belt 

Deflection: 

Used Belt: 10.0 — 12.0 mm (0.39 — 0.47 in) 
New Belt: 4.5 — 7.0 mm (0.18 — 0.28 in) 


P/S Pump Belt 
Used Belt: 13.5 — 16.5 mm (0.53 — 0.65 in) 
New Beit: 9.5 — 11.5 mm (0.37 — 0.45 in) 


NOTE: 
If there are cracks or any damage evident on the 
belt, replace it with a new one. 
"Used belt" means a belt which has been used 
for five minutes or more. 
"New belt" means a belt which has been used 
for less than five minutes. 


THROUGH BOLT 
45 Nm (4.5 kg-m, 33 lb-ft) 


ADJUSTING 
BOLT 


ADJUSTMENT CRANKSHAFT 
LOCKNUT PULLEY 
22 N-m (2.2 kg-m, 16 Ib-ft) 


A/C COMPRESSOR 
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Ш 
ADJUSTING ( 


BOLT 


ADJUSTMENT 
LOCKNUT 
22 N-m (2.2 kg-m, 16 Ib-ft) 


Measure with Belt Tension Gauge: 
Attach the belt tension gauge to the belt and mea- 
sure the tension of the belt. 


Compressor Belt 
Tension: 
Used Bett: 450 — 600 N (45 — 60 kg, 99 — 132 Ibs) 
New Belt: 950 — 1150 М 
(95 — 115 kg, 209 — 254 Ibs) 


P/S Belt 
Used Belt: 350 — 500 N (35 — 50 kg, 77 — 110 Ibs) 
New Belt: 700 — 900 N (70 — 90 kg, 154 — 198 Ibs) 


NOTE: 

€ If there are cracks ог any damage evident on the 
belt, replace it with a new one. 

* Seethe instructions for the tension gauge. 


BELT TENSION GAUGE 
07JGG — 001010A 


THROUGH BOLT 
45 Nm (4.5 kg-m, 33 Ib-ft) 


A | 
( CRANKSHAFT 
PULLEY 


A/C COMPRESSOR 


Loosen the through bolt and alternator n't. 

Turn the adjusting bolt to obtain the proper belt ten- 
sion, then retighten the adjustment locknut and 
through bolt. 


Recheck the deflection of the belt. 


Condenser 
Replacement 


Recover the refrigerant (see page 22-25). 


Disconnect the A/C pressure switch 2P connector, 
then remove the receiver line A. 


Disconnect the discharge line from the condenser. 


CAUTION: Cap the open fittings immediately to 
keep moisture and dirt out of the system. 


DISCHARGE LINE 
New part (R-134a) 


O-RING 
New part (R-134a) 
Replace. 


RECEIVER LINE A 
New part (R-134a) 


A/C PRESSURE SWITCH 


New part (R-134a) 
2 P CONNECTOR Ры 


Replace. 


6x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 


4. Remove the two bolts and A/C hose bracket. 


5. Remove the four bolts and radiator upper mount 
brackets. 


6x 1.0 mm 
10 N-m (1.0 kg-m, 7 Ib-ft) 
6x 1.0 mm 
RADIATOR UPPER 10 N-m (1.0 kg-m, 7 Ib-ft) 
MOUNT BRACKET 


A/C HOSE 


BRACKET 
| RADIATOR UPPER 
i 


MOUNT BRACKET 


Remove the two mounting bolts, then lift out the 
condenser as shown. 


CAUTION: Do not damage the radiator and con- 
denser fins when removing the condenser. 


CONDENSER 


CONDENSER 7 
MOUNT \ ^ 
CUSHION 


CONDENSER 
MOUNT 


10 Nem (1.0 kg-m, 7 Ib-ft) 


Install in the reverse order of removal, and: 

ө if you're installing a new condenser, add refriger- 
ant oil (SP- 10: P/N 38899-P 13-003) (see page 
22-24). 

Replace O-rings with new ones at each fitting, 
and apply a thin coat of refrigerant oil (SP- 10: 
P/N 38899-P 13-003) before installing them. 


NOTE: Be sure to use the right O-rings for 
R-134a to avoid leakage. 


e Be sure to install the condenser mount cushions 
securely into the holes. 

€ Charge the system (see page 22-43) and test its 
performance (see page 22-26). 
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A/C System Service 


Evacuation 


Only use service equipment that is U.L.-listed and is 
сетей to meet the requirements of SAE J2210 to remove 
&.*34a from the air conditioner system. 


CAUTION: Exposure to air conditioner 
refrigerant and lubricant vapor or mist can 
irritate eyes, nose and throat. Avold breathing 
the air conditioner refrigerant and lubricant 
vapor or mist. 


It accidental system discharge occurs, ventilate work area 
before resuming service. 


R-134a service equipment or vehicle air conditioner 
systems should not be pressure tested or leak tested with 
compressed air. 


ЙЫЛЫ Some mixture of air and 
R-134a have been shown to be combustible at 
elevated pressures and can result in fire or 
explosion causing injury or property damage. 
Never use compressed air to pressure test 
R-134a service equipment or vehicle air 
conditioner systems. 


Additional health and safety information may be obtained 
from the refrigerant and lubricant manufacturers. 


1. 


When ап А/С System has been opened to the atmo- 
sphere, such as during installation or repair, it must 
be evacuated using a R-134a refrigerant Recovery/ 
Recycling/Charging System. (If the system has been 
open for several days, the receiver/dryer should be 
replaced.) 


Connect a R-134a refrigerant Recovery/Recycling/ 
Charging System to the car as shown following the 
equipment manufacturer's instructions. 


NOTE: If low pressure does not reach more than 
700 mm Hg (27 in-Hg) in 15 minutes, there is proba- 
bly a leak in the system. Partially charge the system 
and check for leaks (see Leak Test). 
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Recovery/Recycling/Charging System 


LOW PRESSURE 


HIGH PRESSURE 
SIDE 


Charging 


Only use service equipment that is U.L.-listed and is 
certified to meet the requirements of SAE J2210 to remove 
R-134a from the air conditioner system. 


CAUTION: Exposure to air conditloner 
refrigerant and lubricant vapor ог mist can 
irritate eyes, nose and throat. Avoid breathing 
the air conditioner refrigerant and lubricant 
vapor or mist. 


lf accidental system discharge occurs, ventilate work area 
before resuming service. Additional health and safety in- 
formation may be obtained from the refrigerant and lubri- 
cant manufacturers. 


Refrigerant capacity: 650:% g (23% oz) 


CAUTION: Do not overcharge the system; the compres- 
sor will be damaged. 


Connect a R-134a refrigerant Recovery/Recycling/ 
Charging System to the car as shown following the 
equipment manufacturer's instructions. 


Recovery/Recycling/Charging System 


LOW PRESSURE 


HIGH PRESSURE 


SIDE 
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A/C System Service 
Leak Test 


Only use service equipment that is U.L.listed and is 
certified to meet the requirements of SAE J2210 to remove 
Н-134а from the air conditioner system. 


CAUTION: Exposure to air conditioner 
refrigerant and lubricant vapor or mist сап 
irritate eyes, nose and throat. Avoid breathing 
the air conditioner refrigerant and lubricant 
vapor or mist. 


If accidental system discharge occurs, ventilate work area 
before resuming service. 


R-134a service equipment or vehicle air conditioner 
systems should not be pressure tested or leak tested with 
compressed air. 


AWARNING Some mixture of air and 
Н-134а have been shown to be combustible at 
elevated pressures and can result in fire or 
explosion causing injury or property damage. 
Never use compressed air to pressure test 
R-134a service equipment or vehicle air 
conditioner systems. 


Additionat health and safety information may be obtained 
from the refrigerant and lubricant manufacturers. 


Connect a R-134a refrigerant Recovery/Recycling/ 
Charging System to the car as shown following the 
equipment manufacturer's instructions. 


NOTE: Be sure to install the same amount of new 
refrigerant oil back into the A/C system before 
charging. 


Open high pressure valve to charge the system to 
about 100 kPa (1.0 kg/cm?, 14 psi), then close the 
supply valve. 


Check the system for leaks using a R-134a refriger- 
ant leak detector with an accuracy of 0.5/oz. per 
year or better. 


If you find leaks that require the system to be 
opened (to repair or replace houses, fittings, etc.), 
recover the system according to the Recover 
Procedure on page 22-25. 


After checking and repairing leaks, the system must 
be evacuated (see System Evacuation on page 22- 
42). 
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Recovery/Recycling/Charging System 


HIGH PRESSURE 
SIDE 


Electrical 


Special Tools... roii rhetor eres 23-2 


Troubleshooting 
Tips and Precautions .... 
Five-step Troubleshooting 


How to Use This Section 
Schematic Symbols . 
Wire Color Codes .... 


Relay and Control Unit Locations 
Engine Compartment . 
Dashboard 
Dashboard/Seat ... ss 
ld DL 


Index to Circuits and Systems 


Airbag .. 23-287 
Air Conditioner .. Section 22 
Anti-lock Brake System (ABS) .. Section 19 
Automatic Transmission System .. Section 14 
Battery- soci doveri corri basa аа зЗ рЫ ШЫҒА 23-66 
Blower Controls Section 21 


Charging System .. 
*Cigarette Lighter 
*Clock .................. 

Control Unit Locations 
*Cruise Control .............. 


Daytime Running Lights (Canada) . ... 23-180 
Fuel Pump .. Section 11 
Fuses 
Under-dash Fuse/Relay Box .. 23-48 
Under-hood Fuse/Relay Box .. 23-46 
*Gauges 
Circuit Diagram ................................... 23-126 
Engine Coolant Temperature (ECT) 
Gauge . 23-123 
Fuel Gauge 23-123 
Speedometer 23-124 
Tachometer ..... 23-124 
Ground 
Distribution ... 23-59 
Locations .. 
Heater Controls . 
*Horns ........... 


*Ignition Switch . 
*Ignition System 
Ignition Timing Control .... 
Indicators 
* AIT Gear Position Indicator .. 
High Beam Indicator .... 
*Safety Indicator 
Turn Signal Indicator ... 
*integrated Control Unit . 
*interiock System 


.. 23-144 
23-132 
... 23-151 
.. 23-132 
23-164 
.. 23-158 


Lights, Exterior 
Back-up Lights 
Brake/High Mount Brake Lights .. 
Headlights 
License Plate Lights . 
Parking Lights 
Side Marker Lights .. 
Taillights ............. 
Turn Signal Lights 

Lights, Interior 


- 23-192 
.... 23-194 
vee 23-183 

. 23-188 
.. 23-186 


. 23-187 
. 23-185 


Ceiling Light . 23-190 
*Dash Lights Brightness Control . 23-201 
Entry Light ............. . 23-173 


‚ 23-173 
. 23-189 

.. 23-174 
. Section 
^. 23-213 
2... 23-51 

. 23-255 
wees 23-242 
... 23-248 

. 23-115 
... 23-227 
e 23-7 

.. 23-232 


Ignition Key Light . 
Trunk Light 
*Lighting System .. 
PGM-FI System 
Power Antenna ... 
Power Distribution .... 
*Power Door Locks 
*Power Mirrors 
Power Windows 
Radiator and Condenser Fan Controls 
*Rear Window Defogger 
Relay Locations 
Seat Heaters (Canada) .... 


*Side Marker/Turn Signal/Hazard 
Flasher System .... 


Spark Plugs ..... 
Starting System .. 
*Stereo Sound System 
*Sunroof ................... 
Supplemental Restraint System (SRS) 
Vehicle Speed Sensor (VSS) .... 
Wiper/Washer 
Wires, Harness, and Connectors 


Connector Identifications and 
Wire Harness Routing .. 


Wiring Diagram 


.... 23-196 
. 23-101 
. 23-76 
. 23-206 
. 23-237 
. 23-287 
. 23-138 
. 23-263 


... 23-13 
.. 23-332 


*Read SRS precautions оп page 23-294, then install the 
short connector on the airbag before working in these 
areas. 


.. 23-185,188 


Special Tools 


Ref. No Tool Number Description Qty Page Reference 

1, KS—AHM— 32—003 Digital Multimeter 1 23-99, 293 

2, 07JGG —001010A Belt Tension Gauge 1 23-113,114 

@) 07JAA —001000B Antenna Wrench 1 23-214 

4)* 07HAZ —SGO0400 Deployment Tool 1 23-322 

p** 07MAZ —SLOO500 Test Harness A 1 23-303 

e** 07MAZ —SPO0500 Test Harness B 1 23-306 

Q* 07LAZ —SL40300 Test Harness C 1 23-222, 278, 307 
&* 07LAZ — SLA0400 Test Harness D 1 23-309 

(9 A973X —041 —XXXXX | Vacuum Pump Gauge 1 23-283 


*: Included in SRS Tool Set 07MAZ — SM5000A 
**: [ncluded in SRS Tool Set 07MAZ — SLOO10A 
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Troubleshooting [x 


Tips and Precautions 


Before Troubleshooting € Never try to disconnect connectors by pulling on their 
€ Check applicable fuses in the appropriate fuse/relay wires; pull on the connector halves instead. 
box. € Always reinstall plastic covers. 


€ Check the battery for damage, state of charge, and 
clean and tight connections. 
€ Check the alternator belt tension. 


CAUTION: 

€ Do not quick-charge a battery unless the battery 
ground cable has been disconnected. 
Otherwise you will damage the alternator diodes. 

€ Do not attempt to crank the engine with the bat- 
tery ground cable loosely connected or you will 
severely damage the wiring. 


€ Before connecting connectors, make sure the ter- 


Handling Connectors minals are in place and not bent. 


@ Make sure the connectors are clean and have no loose 
wire terminals. 

€ Make sure multiple cavity connectors are packed with 
grease (except watertight connectors). 

@ All connectors have push-down release type locks. 


BENT TERMINAL 


LOCKING TAB 


LOCKING TAB 


€ Check for loose retainer and rubber seals. 
€ Some connectors have a clip on their side used to at- 


tach them to a bracket on the body or on another com- 
ponent. This clip has a pull type lock. RUBBER SEAL RETAINER 
RETAINER 
€ Some mounted connectors cannot be disconnected 
unless you first release the lock and remove the con- 
nector from its bracket. 


€ The backs of some connectors are packed with 
grease. Add grease if necessary. If the grease is con- 
taminated, replace it. 


LOCKING 
PAWL ON 
OTHER Pull to 
HALF OF disengage 
CONNECTOR 


BRACKET 
(cont'd) 


23-3 


Troubleshooting 
Tips and Precautions (cont'd) 


@ insert the connector all the way and make sure it is 
securely locked. 
@ Position wires so that the open end of the cover 
faces down. 
Face 


open end 


down 


Handling Wires and Harnesses 

€ Secure wires and wire harnesses to the frame with 
their respective wire ties at the designated locations. 

€ Remove clips carefully; don't damage their locks. 


EXPANSION 
CLIP LOCKS 


Slip pliers under the clip base and through the hole at an 
angle, then squeeze the expansion tabs to release the 
Clip. 


SNAP-RING PLIER 


€ After installing harness clips, make sure the harness 
doesn't interfere with any moving parts. 

@ Keep wire harnesses away from exhaust pipes and 
other hot parts, from sharp edges of brackets and 
holes, and from exposed screws and bolts. 


€ Seat grommets in their grooves properly. 


NOT GOOD 


ж 


F 


Testing and Repairs 

€ Do not use wires or harnesses with broken insulation. 
Replace them or repair them by wrapping the break 
with electrical tape. 

@ After installing parts, make sure that no wires are 
pinched under them. 

@ When using electrical test equipment, follow the 
manufacturer’s instructions and those described in 
this manual. 

€ If possible, insert the probe of the tester from the wire 
side (except waterproof connector). 


@ Use a probe with a tapered tip. 


== 


@ Refer to the instructions іп the Honda Terminal Kit for 
identification and replacement of connector terminals. 


Five-Step Troubleshooting 


Verify The Complaint 

Turn on all the components in the problem circuit to 
verify the customer complaint. Note the symptoms. 
Do not begin disassembly or testing until you have 
narrowed down the problem area. 


Analyze The Schematic 

Look up the schematic for the problem circuit. De- 
termine how the circuit is supposed to work by trac- 
ing the current paths from the power feed through 
the circuit components to ground. If several circuits 
fail at the same time, the fuse or ground is a likely 
cause. 


Based on the symptoms and your understanding of 
the circuit operation, identify one or more possible 
causes of the problem. 


Isolate The Problem By Testing The Circuit 

Make circuit tests to check the diagnosis you made 
in step 2. Keep in mind that a logical, simple pro- 
cedure is the key to efficient troubleshooting. Test 
for the most likely cause of failure first. Try to make 
tests at points that are easily accessible. 


Fix The Problem 

Once the specific problem is identified, make the 
repair. Be sure to use proper tools and safe 
procedures. 


Make Sure The Circuit Works 

Turn on all components in the repaired circuit in all 
modes to make sure you've fixed the entire problem. 
If the problem was a blown fuse, be sure to test all 
of the circuits on the fuse. Make sure no new 
problems turn up and the original problem does not 
recur. 
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How to Use This Section 
Schematic Symbols 


GROUND FUSE COIL, SOLENOID | CIGARETTE LIGHTER 
Ground terminal | Component ground 


p T Liles B 


RESISTOR VARIABLE RESISTOR THERMISTOR IGNITION SWITCH BULB HEATER 


т ni © - E 


HORN DIODE SPEAKER, BUZZER 


T 


MOTOR PUMP CIRCUIT BREAKER 


ANTENNA TRANSISTOR (Tr) . 
Mast | Window Wire Color Codes i 
! The following abbreviations are used to identify wire 
| colors in the circuit schematics: 
| WHT ............ White 
i YEL . Yellow 
i BLK . Black 
| BLU. Blue 
RELAY (In normal position) CONDENSER GRN Green 
Normally open relay |Normally closed relay RED. Red 
! Ері ORN Orange 
} 9-0 1 PNK ... .. Pink 
| BRN ... .. Brown 
| Т GRY .. Gray 
PUR ... Purple 
І 
| wide LT BLU ......... Light Blue 
SWITCH (іп normal position) LIGHT EMITTING DIODE} | 2" Light Green 
Normally open ! Normally closed (LED) 
і switch The wire insulation has one color or one color with 
another color stripe. The second color is the stripe. 
ку" ———_o 
CONNECTION CONNECTOR REED SWITCH 
input | Output 
———— 


—i}+— 


- + 
Relay and Control Unit Locations ik 


Engine Compartment 


WINDSHIELD WIPER INTERMITTENT RELAY (B-type) 
Wire colors: BLK, BLU/WHT, 
BLU/RED, GRN/BLK, RIN/RE! CONDENSER FAN RELAY 
{ энер, GRN/BLK, and GRN/RED Wire colors: YEL/WHT, WHT/GRN, 
BLU/RED, and BLU/YEL 
Wire colors: YEL/WHT, WHT, 
*| BLU, and BLU/YEL | 


ABS MOTOR RELAY (A-type) | ^N E 
RADIATOR FAN RELAY 


NY 


UNDER-HOOD 
FUSE/RELAY 
BOX 


HEADLIGHT RELAY 


{A-type} 


A/C COMPRESSOR 
CLUTCH RELAY 
Wire colors: YEL/BLK, YEL/BLK, 
RED/BLU, and RED 
Wire colors: BLK/YEL, BLK/YEL, 
*| RED/BLU, and RED | 


TEST TACHOMETER CONNECTOR 


ж: With OPTIONAL A/C 
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Relay and Control Unit Locations 


Dashboard 
STARTER CUT RELAY (A-typel CIGARETTE LIGHTER 
Wire colors: BLK/WHT, RELAY (A-type) 
BLK/WHT, BLK/GRN, Wire colors: YEL/RED, 
and BLK/RED WHT/BLU, BLK, 
and WHT/RED 
HORN RELAY (A-type) 
Wire colors: WHT/YEL, 
SUNROOF CLOSE RELAY (B-type) UE RUIK, 
сстту (ов ond BLK 
SUNROOF OPEN RELAY (B-type) / | ai TURN SIGNAL/ 
HAZARD RELAY 
[TC 


POWER WINDOW 
RELAY {A-type} 


REAR WINDOW 
DEFOGGER 


RELAY {A-1 
INTEGRATED CONTROL UNIT type) 


BLOWER MOTOR RELAY 
(A-type) 


UNDER-DASH 
FUSE/RELAY BOX 


ABS REAR FAIL-SAFE 
ABS FRONT FAIL-SAFE RELAY (A-type) 


RELAY (A-type) Wire colors: BLU/BLK, 


Wire colors: BRN/BLK, BLK/YEL, YEL/GRN, 
BLK/YEL, YEL/GRN, and BLK 
and BLK 
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Relay and Control Unit Locations 


Dashboard (cont'd) 
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23-11 


Relay and Control Unit Locations 
Floor 


- + 
Connector Identification and Wire Harness Routing [p 


How to Identify Connectors: 
Identification numbers have been assigned to all connectors. The number is preceded by the letter ''C'' for connectors, 
“б” for ground terminals ог “Т” for non-ground terminals. 


Location А Others (Floor, Door, 
| Engine Compartment Dashboard тй and Asof 


Starter cables T1, T2, and + 


Battery ground cable T3 
G1 and - 


Engine ground cable T4 and T5 
G2 


Engine wire harness C101 thru C139 
T101 thru T103 
G101 


Right engine compartment wire C201 thru C211 
harness G201 


Left engine compartment wire C301 thru C326 
harness 6301 


Main wire harness C420 thru C435 C401 thru C419 
and C484 C436 thru C483 
G401, G402, G403, 
and G404 


Right side wire harness C501 thru C514 
T501 thru T509 
G501, G502, G503, 
G504, G505 


Left side wire harness C521 thru C543 
6521 G522 
L——— 


Rear wire harness C551 thru C559 
G551 


ү. 


Dashboard wire harness C601 thru C622 
Roof wire harness C651 thru C655 


SRS main harness C701 thru C707 
G701 


Driver's door wire harness C721 thru C731 


Passenger's door wire harness C741 thru C748 


Rear window defogger ground wire C801 G801 


A/C wire harness C381 thru C386 
G381 
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Connector Identification and Wire Harness Routing 


Starter Cables 


Connector or 
Terminal 


Number of 
Cavities 


Location 


Connects to 


T1 
T2 


Right side of engine compartment 
Right side of engine compartment 


Under-hood fuse/relay box 
Starter motor 


e 


Battery Ground Cables 


Connector or 
Terminal 


Number of 
Cavities 


Battery 


Location 


Battery positive terminal 


Connects to 


T3 


Middle of engine compartment 


Transmission housing 


G1 


Right side of engine compartment 


Body ground, via battery ground 
cables 


e 


Engine Ground Cables 


Battery 


Connector or | Number of Connects to 
Terminal Cavities 


Middle of engine compartment 
Middle of engine compartment 


Battery negative terminal 


Engine mount bracket 
Valve cover 
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Left side of engine compartment 


Body ground, via engine ground 
cables 
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Connector Identification and Wire Harness Routing 


Engine Wise taress (22254 Engine. 2 7 6 САС 


Connector o 2. Location Connects to Notes 
C101 4 Left side of engine compartment Alternator 
C102 2 Middle of engine No. 1 fuel injector 
C103 2 Middle of engine No. 2 fuel injector 
C104 2 Middle of engine No. 3 fuel injector 
C105 2 Middle of engine No. 4 fuel injector 
C106 2 Middle of engine compartment Idle air control (IAC) valve 
C107 6 Left side of engine compartment Injector resistor 
C108 2 Middle of engine compartment Intake air temperature (IAT) sensor 
C110 2 Middle of engine compartment Power steering pressure (PSP) switch 
C111 1 Middle of engine Engine oi! pressure switch 
C113 3 Middle of engine compartment Throttle position (TP) sensor 
C114 4 Middle of engine Heated oxygen sensor (HO2S) 
C115 3 Middle of engine Vehicle speed sensor (VSS) 
C116 2 Middle of engine Countershaft speed sensor AIT 
C117 3 Middle of engine EGR valve lift sensor 
C118 2 Middle of engine Engine coolant temperature (ECT) 
Switch A 
C119 1 Middle of engine Back-up light switch ( —) M/T 
C120 1 Middle of engine Back-up light switch (+) M/T 
C121 4 Middle of engine Ignition coil 
C122 2 Middle of engine Engine coolant temperature (ECT) 
sensor 
C123 1 Middle of engine Engine coolant temperature (ECT) 
sending unit 
C124 1 Middle of engine Starter solenoid 
C125 8 Middle of engine TDC/CKP/CYP sensor 
C126 2 Middle of engine Ignition contro! module (ICM) 
C127 2 Middle of engine Engine coolant temperature (ECT) 
switch B 
C128 2 Middle of engine Mainshaft speed sensor AIT 
C129 2 Middle of engine Lock-up control solenoid valve A/T 
C130 3 Middle of engine Shift control solenoid vaive AIT 
C131 10 Right side of engine compartment | Junction connector 
C132 2 Right side of engine compartment | Main wire harness (C428) 
C133 14 Right side of engine compartment | Main wire harness (C425) 
C134 10 Right side of engine compartment | Main wire harness (С426) 
C135 10 Right side of engine compartment | Main wire harness (C432) AIT 
C135 4 Right side of engine compartment | Main wire harness (C432) M/T 
C136 14 Right side of engine compartment | Main wire harness (C433) 
T101 Right side of engine compartment | Under-hood fuse/relay box 
T102 Left side of engine compartment Alternator 
G101 Middle of engine Engine ground, via engine wire 
harness 
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Connector Identification and Wire Harness Routing 


Engine Wire Harness (H22A1 Engine: 2.2 £ VTEC) 


Connector or 
Terminal 


Number of 
Cavities 


Location 


ДЕ 


Connects to 


Notes 


C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 


C110 
C112 
C113 
С114 
С115 
C117 
C118 


C119 
C120 
C121 
C122 


C123 


C124 
C125 
C126 
C127 


C131 
C132 
C133 
C134 
C135 
C136 
C137 
C138 


| С1з9 


4 


PNONNNNN 


NwWwWhWNN 


Nao 


Left side of engine compartment 
Middle of engine 

Middle of engine 

Middle of engine 

Middle of engine 

Middle of engine compartment 
Left side of engine compartment 
Middle of engine compartment 


Middle of engine compartment 


Middle of engine compartment 
Middle of engine 
Middle of engine 
Middle of engine 
Middle of engine 
Middie of engine 
Middle of engine 


compartment 


Middle of engine 
Middle of engine 
Middie of engine 
Middle of engine 


Middle of engine 


Middle of engine 
Middle of engine 
Middle of engine 
Middle of engine 


Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Middle of engine 

Middle of engine 

Right side of engine compartment 


Alternator 

No. 1 fuel injector 

No. 2 fuel injector 

No. 3 fuel injector 

No. 4 fuel injector 

Idle air control (IAC) valve 
Injector resistor 

Intake air temperature {IAT) sensor 
Intake air bypass (IAB) control sole- 
noid valve 

Power steering pressure (PSP) switch 
Knock sensor (KS) 

Throttle position (TP) sensor 
Heated oxygen sensor (HO2S) 
Vehicie speed sensor (VSS) 

EGR valve lift sensor 

Engine coolant temperature (ECT) 
Switch A 

Back-up light switch (—) 

Back-up light switch (+) 

Ignition coil 

Engine coolant temperature (ECT) 
sensor 

Engine coolant temperature (ECT) 
sending unit 

Starter solenoid 

TDC/CKP/CYP sensor 

Ignition control module (ICM) 
Engine coolant temperature (ECT) 
switch B 

Junction connector 

Main wire harness (C428) 

Main wire harness (C425) 

Main wire harness (C426) 

Main wire harness (C432) 

Main wire harness (C433) 

VTEC pressure switch 

VTEC vaive . 

Main wire harness (C484) 


T101 
T102 
T103 


Right side of engine compartment 
Left side of engine compartment 
Middle of engine 


Under-hood fuse/relay box 
Alternator 
Engine oil pressure switch 


G101 


Middle of engine 


Engine ground, via engine wire 
harness 
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Connector Identification and Wire Harness Routing 


Engine Wire Harness (H23A1 Engine: 2.3 & DOHC) 


Terminal 


Connector or | Number of 


Cavities 


Location 


Connects to 


C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 


C110 
C112 
C113 
C114 
C115 
C116 
C117 
C118 


C119 
C120 
C121 
C122 


C123 


C124 
C125 
C126 
C127 


C128 
C129 
C130 
C131 
C132 
C133 
C134 
C135 
C135 
C136 


NN ONNNNN & 


NAONWABWNN 


ne>- 


— 


Left side of engine compartment 
Middle of engine 

Middle of engine 

Middle of engine 

Middle of engine 

Middle of engine compartment 
Left side of engine compartment 
Middle of engine compartment 
Middle of engine compartment 


Middle of engine compartment 


Middle of engine 
Middle of engine compartment 
Middle of engine 
Middle of engine 
Middle of engine 
Middle of engine 
Middle of engine 


Middle of engine 
Middle of engine 
Middle of engine 
Middle of engine 


Middle of engine 


Middle of engine 
Middle of engine 
Middle of engine 
Middle of engine 


Middle of engine 

Middle of engine 

Middle of engine 

Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 
Right side of engine compartment 


Alternator 

No. 1 fuel injector 

No. 2 fuel injector 

No. 3 fuel injector 

No. 4 fuel injector 

Idle air control (IAC) valve 
Injector resistor 

Intake air temperature (IAT) sensor 
Intake air bypass (IAB).control sole- 
noid valve 
Power steering pressure (PSP) switch 
Knock sensor (KS) 

Throttle position (TP) sensor 
Heated oxygen sensor (HO2S) 
Vehicle speed sensor (VSS) 
Countershaft speed sensor 

EGR valve lift sensor 

Engine coolant temperature (ECT) 
Switch A 

Back-up light switch (—) 

Back-up light switch (+) 

Ignition coil 

Engine coolant temperature (ECT) 
sensor 

Engine coolant temperature (ECT) 
sending unit 

Starter solenoid 

TOC/CKP/CYP sensor 

Ignition control module (ICM) 
Engine coolant temperature (ECT) 
switch B 

Mainshaft speed sensor 

Lock-up control solenoid valve 
Shift control solenoid valve 
Junction connector 

Main wire harness (C428) 

Main wire harness (C425) 

Main wire harness (C426) 

Main wire harness (C432) 

Main wire harness (C432) 

Main wire harness (C433) 


AIT 


мт 
мт 


AIT 
AIT 
AIT 


AIT 
мл 


T101 
T102 
T103 


Right side of engine compartment 
Left side of engine compartment 
Middle of engine 


Under-hood fuse/relay box 
Alternator " 
Engine oil pressure switch 


G101 


Middle of engine 


—^————— QE ERES 
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Engine ground, via engine wire 
harness 
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Connector Identification and Wire Harness Routing 


Right Engine Compartment Wire Harness 


23-22 


Connect жы Number of Location Connects to Notes 
Terminal Cavities 
C201 2 Middle of engine compartment Right horn 
C202 2 Middle of engine compartment Left horn 
C203 2 Middle of engine compartment А/С pressure switch 
C204 2 Behind right front side marker Right front side marker light 
light 
C205 2 Behind front bumper Right front turn signal light 
C206 2 Behind front bumper Right front fog light OPTION 
C207 2 Behind right headlight Right headlight (High beam) 
C208 2 Middle of engine compartment Radiator fan motor 
C209 2 Behind right headlight Right headlight (Low beam) 
C210 2 Behind right headlight Right front parking light 
C211 22 Behind right kick panel Main wire harness (C401) 
G201 Right side of engine compartment | Body ground, via main wire 
harness 
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Connector Identification and Wire Harness Routing 


Left Engine Compartment Wire Harness 


Connector or | Number of ы 
б K Location Connects to 
Terminal Cavities 
C301 2 Behind left front side marker light | Left front side marker light 
C302 2 Behind front bumper Left front turn signal light 
C303 2 Behind front bumper Left front fog light OPTION 
C304 2 Behind left headlight Left headlight (High beam) 
C305 1 Middle of engine compartment A/C compressor clutch AIC 
C306 2 Behind radiator Condenser fan motor AIC 
C307 2 Behind left headlight Left headlight (Low beam) 
C308 4 Left side of engine compartment Cruise control actuator 
C309 8 Left side of engine compartment A/C wire harness (C381) OPTIONAL 
AIC 
C310 2 Left side of engine compartment EGR control solenoid valve 
C311 2 Left side of engine compartment Left front wheel sensor ABS 
C312 4 Left side of engine compartment A/C compressor clutch relay А/С 
C313 4 Left side of engine compartment Condenser fan relay AIC 
C314 4 Left side of engine compartment AIC diode AIC 
C315 2 Behind front bumper Windshield washer motor 
C316 2 Behind left headlight Left front parking light 
C317 5 Left rear of engine compartment Windshield wiper motor 
C318 1 Left side of engine compartment Brake fluid level switch (—) 
C319 1 Left side of engine compartment Brake fluid level switch (+) 
C320 3 Middle of engine compartment MAP sensor 
C321 2 Middle of engine compartment Evaporative emission (EVAP) purge 
control solenoid valve 
C322 6 Left side of engine compartment Windshield wiper intermittent relay 
C323 3 Under middle of engine com- 4WS front sub steering angle sensor 
partment 
C324 20 Behind left kick panel Main wire harness (C462) 
C325 22 Behind left kick panel Main wire harness (C463) 
C326 20 Behind left kick panel Junction connector 
G301 Left side of engine compartment Body ground, via left engine com- 
partment wire harness 
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Connector Identification and Wire Harness Routing 


A/C Wire Harness (With optional A/C) 


Connector of Numbat 5t Location Connects to 
Terminal Cavities 
C381 8 Left side of engine compartment Left engine compartment wire har- 
ness (C309) 
C382 4 Under left side of dash A/C diode 
C383 4 Under left side of dash Condenser fan relay 
C384 4 Under left side of dash A/C compressor clutch relay 
C385 2 Under left side of dash Condenser fan motor 
C386 1 Under left side of dash A/C compressor clutch 
G381 Left front of engine compartment | Body ground, via A/C wire harness 
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Connector Identification and Wire Harness Routing 


Main Wire Harness (Right side of engine compartment branch) 


Connector oF Number Е Location Connects to Notes 
Terminal Cavities 
C420 3 Right side of engine compartment | Under-hood fuse/relay box (C945) 
C421 3 Right side of engine compartment | Under-hood fuse/relay box (C946) 
C422 7 Right side of engine compartment | Under-hood fuse/relay box (C947) 
C423 9 Right side of engine compartment | Under-hood fuse/relay box (C948) 
C424 11 Right side of engine compartment | Under-hood fuse/relay box (C949) 
C425 14 Right side of engine compartment | Engine wire harness (C133) 
C426 10 Right side of engine compartment | Engine wire harness (C134) 
C427 2 Right side of engine compartment | Test tachometer connector 
C428 2 Right side of engine compartment | Engine wire harness (C132) 
C429 2 Right side of engine compartment | Intake air control solenoid valve DOHC 
C430 2 Right side of engine compartment | Right front wheel sensor ABS 
C431 10 Right side of engine compartment | ABS solenoids 
C432 10 Right side of engine compartment | Engine wire harness (C135) AIT 
C432 4 Right side of engine compartment | Engine wire harness (C135) мт 
C433 14 Right side of engine compartment | Engine wire harness (C136) 
C434 2 Right side of engine compartment | ABS pressure switch 
C435 2 Right side of engine compartment | ABS motor 
C484 1 Right side of engine compartment | Engine wire harness (139) 
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Connector Identification and Wire Harness Routing 


Main Wire Harness (Right side of dash and floor branch) (cont'd) 


Connector or | Number of 
А Location Connects to 
Terminal Cavities 
C401 Under right side of dash Right engine compartment wire harness 
(C211) 
C402 16 Under right side of dash Right side wire harness (C501) 
C403 20 Under right side of dash Right side wire harness (C502) 
C404 20 Under right side of dash Dashboard wire harness (C620) 
C405 6 Under right side of dash Passenger's door wire harness (C742) 
C406 10 Under right side of dash Passenger's door wire harness (C741) 
C407 5 Under right side of dash Blower resistor 
C408 2 Under right side of dash Evaporator temperature sensor 
C409 4 Behind glove box Recirculation control motor 
C410 26 Behind right kick panel Transmission control module (TCM) 
C411 22 Behind right kick panel Transmission control module (TCM) 
C412 20 Behind right kick panel Junction connector 
C413 2 Behind glove box Blower motor 
C414 20 Behind right kick panel Junction connector 
C415 26 Under right side of dash ECM 
C416 16 Under right side of dash ECM 
C417 22 Under right side of dash ECM 
C418 14 Under right side of dash Daytime running lights control unit Canada 
C419 20 Under right side of dash Junction connector 
C436 8 Under right side of dash Radiator fan control module 
C437 3 Under middle of dash Shift lock solenoid AIT 
| C438 4 Under middle of dash Cigarette lighter 
C439 16 Under middie of dash Heater control panel 
C440 7 Under middle of dash Blower fan switch 
C441 16 Under middle of dash Stereo radio/cassette player 
C442 2 Under middle of dash Service check connector 
C443 3 Under middle of dash Data link connector (DLC) 
C444 2 Under middle of dash A/T gear position console light AIT 
C445 12 Under middle of dash AIT gear position switch AIT 
C446 3 Under middle of dash A/T gear position switch (Back-up light AIT 
switch) 

C447 20 Behind middle of dash Junction connector 
C448 8 Behind middle of dash Mode control motor 
G401 Behind right side of dash Body ground, via main wire harness 
G402 Under middle of dash Body ground, via main wire harness 
G403 Under middle of dash Body ground, via main wire harness 
G404 Under middle of dash Body ground, via main wire harness 
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MAIN WIRE HARNESS 


Continues on 
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( page 23-29 } 
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Connector Identification and Wire Harness Routing 


Main Wire Harness (Left side of dash and floor branch) (cont'd) 


Connector or mn of Location Connects to Notes 
Terminal Cavities 
C449 20 Under left side of dash | Junction connector 
C450 8 Under left side of dash Ignition switch 
C451 3 Under left side of dash Ignition switch 
C452 5 Under left side of dash Combination light switch 
C453 8 Under left side of dash Driver's door wire harness (C722) 
C454 14 Under left side of dash Driver's door wire harness (C721) 
C455 10 Under left side of dash Front main steering angle sensor 4WS 
C456 2 Under left side of dash Lights-on chime 
C457 8 Under left side of dash Interlock control unit АЛ 
С458 2 Under left side of dash Clutch interlock switch M/T 
C459 3 Under left side of dash Clutch switch CRUISE 
C460 20 Under left side of dash Junction connector 
C461 20 Under left side of dash Left side wire harness (C522) 
C462 20 Under left side of dash Left engine compartment wire 
harness (C324) 
C463 22 Under left side of dash Left engine compartment wire 
harness (C325) 
C464 20 Under left side of dash Dashboard wire harness (C602) 
C465 4 Under left side of dash Front fog light relay OPTION 
C466 3 Under left side of dash Under-dash fuse/relay box (C918) 
C467 4 Under left side of dash Under-dash fuse/relay box (C922) 
C468 8 Under left side of dash Under-dash fuse/relay box (C920) 
C469 14 Under left side of dash Under-dash fuse/relay box (C915) 
C470 14 Under left side of dash Under-dash fuse/relay box (C914) 
C471 22 Under left side of dash Under-dash fuse/relay box (C916) 
C472 5 Under left side of dash Under-dash fuse/relay box (C919) 
C473 16 Under left side of dash Integrated control unit 
C474 4 Under left side of dash Starter cut relay M/T 
C475 4 Under left side of dash Cigarette lighter relay 
C476 4 Under left side of dash Horn relay SRS 
C477 14 Under left side of dash Cruise control unit 
C478 4 Under left side of dash SRS main harness (C706) SRS 
C479 4 Under left side of dash Brake light switch CRUISE 
C479 2 Under left side of dash Brake light switch 
C480 4 Under left side of dash ABS front fail-safe relay 
C481 4 Under left side of dash ABS rear fail-safe relay 
C482 4 Under left side of dash Seat heater main relay Canada 
C483 7 Under left side of dash 
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РСМ-РІ main relay 


{Continues on page 23-31) 


UNDER-DASH FUSE/RELAY BOX 
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Connector Identification and Wire Harness Routing 


Right Side Wire Harness 


Connector: Orn) Number of Location Connects to Notes 
Terminal Cavities 
C501 16 Under right side of dash Main wire harness (C402) 
C502 20 Under right side of dash Main wire harness (C403) 
C503 16 Under right side of dash Dashboard wire harness (621) 
C504 6 Right side of floor ABS inspection connector ABS 
C505 14 Right quarter panel ABS control unit 4WS 
C505 12 Right quarter panel ABS control unit 
C506 20 Right quarter panel ABS control unit 4WS 
C506 18 Right quarter panel ABS control unit 
C507 20 Right quarter panel Junction connector 
C508 4 Left front of trunk AWS control unit 4WS 
C509 18 Left front of trunk 4WS control unit 4ws 
C510 12 Left front of trunk 4WS control unit 4WS 
C511 2 inside of right rear wheel Right rear wheel sensor ABS 
C512 2 Inside of right rear wheel Left rear wheel sensor ABS 
C513 3 Under middie of trunk 4WS rear differential transformer 4WS 
C514 | 8 | Under middle of trunk Rear main steering angle sensor 4ws 
1501 Right side of engine compartment | Under-hood fuse/relay box 
T502 Left front of trunk 4WS control unit 4WS 
T503 Left front of trunk 4WS control unit 4WS 
T504 Left front of trunk 4WS control unit 4WS 
T505 Left front of trunk 4WS control unit 4WS 
T506 Under middle of trunk Rear steering motor AWS 
7507 Under middle of trunk Rear steering motor 4ws 
Т508 Under middle of trunk Rear steering motor 4У/5 
T509 Under middle of trunk Rear steering motor 4WS 
G501 Right side of rear floor Body ground, via right side wire 
harness 
G502 Middle front of trunk Body ground, via right side wire 
harness 
G503 Middle front of trunk Body ground, via right side wire 
harness 
G504 Middle front of trunk Body ground, via right side wire 
harness 
0505 


L 


Under middle of trunk 


Body ground, via right side wire 
harness 
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Connector Identification and Wire Harness Routing 


Left Side Wire Harness 


Connect or OF Number 9 Location Connects to Notes 
Terminal Cavities 
C521 14 Under left side of dash Dashboard wire harness (C603) 
C522 20 Under left side of dash Main wire harness (C461) 
C523 16 Behind left kick panet Under-dash fuse/relay box (C917) 
C524 6 Middle of center floor Hazard warning switch 
C525 1 Middle of center floor Parking brake switch 
C526 6 Middle of center floor Passenger's seat heater switch Canada 
C527 6 Middle of center floor Driver's seat heater switch Canada 
C528 18 Left front of trunk Rear wire harness (C551) 
C529 2 Right side of floor Passenger's seat heater Canada 
C530 2 Left side of floor Driver's seat heater Canada 
C531 3 Left side of floor Driver's seat belt switch 
C532 1 Right quarter panel Passenger's door switch 
C533 1 Left quarter panel Driver's door switch 
C534 20 Left quarter panel Junction connector 
C535 20 Left side of rear shelf Roof wire harness (C651) 
C536 5 Fuel tank Fuel gauge sending unit 
C537 2 Fuel tank Fuel pump 
C538 2 Right side of rear shelf Right rear speaker 
C539 2 Middle of rear shelf Trunk light 
C540 2 Left side of rear shelf Left rear speaker 
C541 2 Behind rear console panel Woofer speaker VTEC 
C542 10 Behind rear console panel Woofer amplifier 
C543 20 Left side of floor Junction connector 
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Left side of floor 


Right quarter panel 


Body ground, via left side wire 
harness 

Body ground, via left side wire 
harness 
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Connector Identification and Wire Harness Routing 


Rear Wire Harness 


Connect roe mn ч Location Connects to Notes 
Terminal Cavities 
C551 18 Left front of trunk Left side wire harness (C528) 
C552 2 Middle of trunk Left license light 
C553 2 Middle of trunk Trunk latch switch 
C554 2 Middle of trunk Right license light 
C555 8 Left side of trunk Left taillight 
C556 2 Left side of trunk Left rear side marker light 
C557 2 Right side of trunk Right rear side marker light 
C558 3 Right side of trunk Power antenna motor 
C559 8 Right side of trunk Right taillight 
G551 Middle of trunk Body ground, via rear wire 
harness 


Roof Wire Harness 


Connector or | Number of 


Terminal Cavities Location Connects to 
C651 20 Left side of rear shelf Left side wire harness (C535) 
C652 1 Rear of roof Rear window defogger 
C653 2 Rear of roof Sunroof motor 
C654 3 Rear of roof Ceiling light 
C655 3 Rear of roof High mount brake light 


Rear Window Defogger Ground Wire 


Connector or | Number of 


Terminal Cavities Location Connects to Notes 


C801 1 Rear of roof Rear window defogger 


4- 
G801 Rear of roof Body ground, via rear window 
defogger ground wire 
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ROOF WIRE HARNESS 
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Connector Identification and Wire Harness Routing 


Dashboard Wire Harness 


Connector or | Number of қ 
А бі Location Connects to 
Terminal Cavities 
C601 16 Behind left kick panei Under-dash fuse/relay box (C907) 
C602 20 Under left side of dash Main wire harness (C464) 
C603 14 Under left side of dash Left side wire harness (C521) 
C604 5 Under left side of dash Dash lights brightness controller 
C605 6 Under left side of dash Cruise control main switch CRUISE 
C606 5 Under left side of dash Sunroof switch 
C607 1 Under left side of dash Left front tweeter 
C608 1 Under left side of dash Left front tweeter 
C609 20 Under left side of dash Junction connector 
C610 10 Behind main gauge assembly Main gauge assembly 
C611 5 Behind main gauge assembly Main gauge assembly SRS 
C612 16 Behind main gauge assembly Main gauge assembly 
C613 10 Behind sub gauge assembly Sub gauge assembly 
C614 30 Behind sub gauge assembly Sub gauge assembly 
C615 5 Behind sub gauge assembly Clock 
C616 6 Behind middle of dash Dash lights brightness control unit 
C617 1 Under right side of dash Right front tweeter 
C618 1 Under right side of dash Right front tweeter 
C619 20 Under right side of dash Junction connector 
C620 20 Under right side of dash Main wire harness (C404) 
C621 Under right side of dash Right side wire harness (C503) 


C622 
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Under left side of dash 


Front fog light switch 


OPTION 


C614 C615 C616 


C609, ! 1 C620 
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ап) 
ШІ 
ІШІ 


==: 


23-41 


Connector Identification and Wire Harness Routing 


SRS Main Harness 


Location 


Connects to 


Connector or | Number of 
Terminal Cavities 
C701 2 
C702 2 
C703 2 
C704 18 
C705 3 
C706 4 
C707 6 


Behind left kick panel 
Under left side of dash 
Under right side of dash 
Middle of floor 

Under right side of dash 
Under left side of dash 
Under left side of dash 


Under-dash fuse/relay box (C931) 
Left dash sensor 

Right dash sensor 

SRS unit 

Passenger's airbag assembly 
Main wire harness (C478) 

Cable reel 


4WS, VTEC 


G701 
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Middle of floor 


Body ground, via SRS main harness 
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Connector Identification and Wire Harness Routing 


Driver’s Door Wire Harness 


Connector ot Number 9 Location Connects to Notes 
Terminal Cavities 
C721 14 Driver's door | Main wire harness (C454) 
C722 8 Driver’s door Main wire harness (C453) 
C723 2 Driver’s door Driver’s door speaker 
C724 4 Driver's door Driver's power window motor 
C725 6 Driver's door Driver's door lock actuator 
C726 18 Driver's door Power door lock control unit 
C727 2 Driver's door Power mirror defogger switch Canada 
C728 10 Driver's door Power mirror switch 
C729 3 Driver's door Driver's power mirror actuator USA 
C729 6 Driver's door Driver's power mirror actuator Canada 
C730 3 Driver's door Driver's door lock switch 
C731 10 Driver's door Master power window switch 
Passenger's Door Wire Harness 
Connector S Number of Location Connects to Notes 
Terminal Cavities 

C741 10 Passenger's door | Main wire harness (C406) 
C742 6 Passenger's door Main wire harness (C405) 
C743 2 Passenger's door Passenger's door speaker 
C744 2 Passenger's door Passenger's power window motor 
C745 6 Passenger's door Passenger's door lock actuator 
C746 5 Passenger's door Passenger's power window switch 
C747 3 Passenger's door Passenger's door lock switch 
C748 3 Passenger's door Passenger's power mirror actuator USA 
C748 6 Passenger's door Passenger's power mirror actuator Canada 
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Fuses 
Under-hood Fuse/Relay Box 


Га? 2Г46 3048904490 43 30.42904190409C399 


Саэ2С4821 
Qoll ria 
ВЕН 
9161519 
m © Tol 


C941 
[To ABS motor relay] 


C942 
[To radiator fan relay] 


4WS CONTROL UNIT 
To right side wire | 
harness (7501) 


C943 
[То dimmer relay] 


BATTERY T C944 
ti 
| oe arter cables ] ALTERNATOR [To headlight relay] 


To engine wire 
harness (T101) 


C948 
To main wire ] 
esc. harness (C423) 
C945 í 
To main wire H ғ-- 
harness (C420) „14 


c949 
To main wire 
harness (C424) 


C946 Ll] 
[ To main wire 
harness (C421) 


C947 
To main wire harness ] 
{C422) 


Fuse 


Number Amps Wire Color Circuits and Components Protected 

31 50A --- ABS motor relay | 

32 |100A|  —— | Power distribution | 

33 | 50A WHT Ignition switch (BAT) 

34 40 А | BLK/GRN Rear window defogger relay 

35 | 40A| WHT | Blower motor relay 

36 40A| WHT/RED | Seat heaters (Canada), PGM-FI main relay | | 

37 40 А | WHT/BLU | Sunroof system, power window system, daytime running lights control unit | 
(Canada) h 


38 60 A WHT 4WS control unit 

39 15A | WHT/YEL | Turn signal/hazard relay, hazard warning lights 

40 15A WHT ABS control unit (B2) 

41 15A| WHT/YEL | Horns, horn relay, brake lights, brake light signal 

42 20 A| RED/GRN | Parking lights, dash lights 

43 10A| WHT/YEL | Clock (+В), stereo sound system, 4WS control unit, ECM, transmission control 


module (TCM) 
44 15A WHT Power door lock control unit 
45 15 A | WHT/GRN | Condenser fan motor, radiator fan control module 


46 15 A| WHT/BLU 


Ceiling light, cigarette lighter relay, trunk light, ignition key light 


Radiator fan motor 
as | 7.6A| warak 
49 20 А | WHT/GRN | ABS control unit (B1) 

50 20 Aj; RED/GRN | Right headlight 

51 20 А | RED/YEL Left headlight, high beam indicator light 
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Fuses 
Under-dash Fuse/Relay Box 


Front View (see page 23-50 for back view): 


C901 [To turn signal/hazard relay] 


C902 
To sunroof close 
relay C903 [To blower motor relay] 
C904 [To power window relay] 
C905 " 
To sunroof open C906 [To rear window defogger relay] 
relay 
C907 C908 [To SRS fuse block (C933)] 


To dashboard 


wire harness (C601) C931 


To SRS main ] 


' 
1 
1 
AUXILIARY i harness (C701) 
FUSE HOLDER н 
(4WS) i C932 
| [To ignition switch] 
C909 | 
To combination І 
light switch | 
| 
Д 
| 
! 
I 
| 
I 
Spare fuse ! C933 
[> Spare fuse | [To under-dash fuse/relay 
| box (С908)1 
Д 
[i 
! 
[i 
! 
$ 
11 
і 
1 
Н 
Ц 
D 
*: Not used 
*: Canada SRS FUSE BLOCK 


@: C910 [Option] 
(2: C911 [Option] 
(3: C912 [Option] 
@: C913 [Option] 
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Fuse 
Number Атрв Wire Color 


Circuits and Components Protected 


== === Not used 
7.5A BLU/RED | ЕСМ, PGM-FI main relay, sub gauge (brake check circuit) 
15A BLU/RED Front fog lights (option) 


PGM-FI main relay 


Not used 


15A | WHT/BLK 


Seat heater system (Canada) 


1 
2 
3 
4 10A YEL/BLU 
5 
6 
7 


12 7.5A | YEL/RED 


BLK/RED 
WHT/BLK 
BLU/BLK 
17 30A GRN/BLK 


30A Internal Sunroof open relay, sunroof close relay 
connection 
E 
8 10A RED/GRN | Daytime running tights control unit (Canada) 
9 15A | Internal Option 2 connector, blower motor relay 
connection 
BLK/YEL Heater control panel, power mirror system, ABS control unit, radiator fan control 
module, Mode/recirculation control motor 
10 — | — Not used 
11 10A Internal Rear window defogger relay, integrated control unit, 
connection 
YEL/BLK Seat heater main relay (Canada), A/C compressor clutch relay, ECM 


Daytime running lights control unit (Canada) 
Gauge and indicator lights, clock, back-up lights 
Cruise control system 

Driver's power window system 

Passenger's power window system 

Windshield wiper system 


| 18 10А Internal 


Option 4 connector 


connection 
YEL/RED Stereo radio/cassette player, cigarette lighter 
19 — „== Not used 
H t 
20 --- —— Not used 
*21 — | === Not used | 


“22 10А YEL/RED 


4WS control unit 


*23 1БА BLK/YEL 


PGM-FI main relay, transmission control module (TCM), radiator fan control module 


PNK 


*24 10A RED 


SRS unit 
SRS unit 


421, 22: AUXILIARY FUSE HOLDER (With 4WS) 


*23, 24: SRS FUSE BLOCK 


(cont'd) 
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Fuses | 
Under-dash Fuse/Relay Box 


Back View (see page 23-48 for front view): 


C914 
[To main wire harness (С470)) C915 


[To main wire harness (C469)] 


С916 
[To main wire harness (С471)! 


C917 
[To left side wire harness (C523)! 


C918 
[To main wire harness (C466)] C920 
[To main wire harness (C468)] 


C919 
[To main wire harness (C472)] cona 


[To main wire harness (С467)) 


C921 
[To integrated control unit] 
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Power Distribution 
Circuit Identification 


BATTERY 


No.9 (15A) FUSE 
(From page23 — 56) 


BLK/YEL 


ALTERNATOR 


BLK 


BLK — Starter motor 


UNDER- HOOD FUSE/RELAY BOX 


No.38 (60А) 


OND WHT 4WS control unit 
H 
No.39 (15A) 
O О WHT/YEL с Turn signal/hazard relay 
Hazard warning lights 
No.40 (15А) Н 
OND WHT: ABS control unit (82) 
ооо, WHT/YEL Right 
| ын | bom 
Ц Hom relay 
Brake lights, Brake signal 
No.49 (20А) 
ONO WHT/GRN = ABS control unit (B1) 
ABS control unit (B3) 
| 
WHT/8LU ABS motor 
, 
No.48 (7.5A) 
O WHT/BLK 


ABS control unit 


mide — ло — 
ABS MOTOR А 
RELAY 
No.23 (15A) FUSE 
No.32 (From page23 – 55) 
(100A) А 
' 
BLK/YEL 
———— wong 
I 
GRN/BLK ECM 


Н 
! 
- No.33 (50А) 
IGNITION SWITCH 
@ 01 | o wr ——] > (To page23 - 55) 
6404 
' мо) AKG REAR WINDOW DEFOGGER RELAY 
1 (To page23 - 56) 
No.35 (40А) 
[^ BLOWER MOTOR RELAY 
| SONO WHT (To раве23- 56) 
i No.36 (40A) ; 
UNDER - DASH FUSE/RELAY BOX 
С OO WHT/RED — > (To page23 - 57] 
юз wan UNDER - DASH FUSE/RELAY BOX 
(To pags23 - 58) 
- Д 
f : 
© 
(To page23 - 52) 


(cont'd) 
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Power Distribution 
Circuit Identification (cont'd) 


UNDER - HOOD FUSE/RELAY BOX 


{From page23 - 51) 


No.43 (10A) 
WHT/YEL Stereo radio/cassette player 
Power antenna motor 
Clock (+B) 
4WS control unit 
Transmission control module (TCM) 
ECM 


No.44 (15A) 
O^. 


Power door lock control unit 


WHT/GRN Radiator fan control module 
Condenser fan motor (With A/C) 


WHT/BLU Cigarette lighter 
Ignition key light 
Key interlock solenoid {A/T} 
Integrated contro! unit 
Trunk fight 
Ceiling light 
Data link connector (DLC) 


RADIATOR FAN 
CONTROL MODULE 


Y 


YEL 


BLU/BLK 


Radiator fan motor 


ENGINE COOLANT TEMPERATURE 
китер — > (ECT) SWITCH A 


(To page23 — 53, 54) 


USA: 
UNDER- HOOD FUSE/RELAY BOX 
- HIGH BEAM E 
INDICATOR цент | (From page23-52) ! 
- RIGHT HEADLIGHT Н 
(High beam] 
- LEFT HEADLIGHT 
{High beam} 
No.50 (20А) 
О REDIGRN Right headlight (Low beam) 
LL певао (High Мат) 
No.51 (20А 
RED RED/YEL Left headight (Low Беат) 
E Left headlight (High beam] 
COMBINATION High beam indicator light 
FOG LIGHT ^ 
SWITCH LIGHT SWITCH Fog light relay (Option) 
(Option) 
Y RED/BLU 


ORN 


В 6401 
G402 6402 | 
| BLU/RED 6404 | 
i | 
No.42 (20А) 
OO RED/GRN 
: , 
| Н 
RED/YEL Right taillight 


Front parking lights 

Rear side marker lights 

License plate lights 

Integrated control unit 

Dash lights 

Dash lights brightness control unit 
{Option @ connector) 

Lights (in dim mode} for 

Clock, A/T gear position 

indicator and cruise indicator 
Left tailight 


{cont’d) 
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Power Distribution 
Circuit Identification (cont'd) 


Canada: 
UNDER - HOOD FUSE/RELAY BOX 
{From page23- 52) H 
‘ 
=== No.50 (20A) 
OTO о RED/GRN Right headlight (Low beam) 
+ HIGH BEAM 1 Н DAYTIME RUNNING LIGHTS 
RIGHT HEADLIGHT | ; CONTROL UNIT 
+ RIG 000 No.51 (20A) 
(High КИШ iur [090] о RED/YEL Left headlight (Low beam) 
(High beam) HEADLIGHT High beam indicator light 
Fog light relay (Option) 
1 
' COMBINATION DAYTIME RUNNING LIGHTS 
ROL UNIT 
FOG LIGHT peer LIGHT SWITCH CONTI 
IMMER 
(Option) RELAY DIMMER 
ED/BLU 
' 
1 


ORN 


6401 
6402 
6404 
No.42 (20A) 
о 
RED/BLU BLU/RED RED/BLK 
ORN RED/ORN > RIGHT RED/YEL Right tailight 
thigh beet Front parking lights 
т Rear side marker lights 
ST UNIT RED/GRN —O DAYTIME RED/WHT LEFT License plate lights 
: BRAKE LIGHTS RUNNING Integrated control unit 
LIGHTS (DRL) DRL Dash lights. 
P- RED/YEL INDICATOR Dash lights brightness control unit 
a BLU (Option (3) connector) 
RN/RED Lights in dim modelfor 
No.12 (7.5A) FUSE m 
YEL/RED clock, A/T gear position 
{From page23 - 56) indicator and cruise indicator 
BRAKE : 
FLUID GRNIWHT REDIGEN No.8 (10A) FUSE Lati tag 
LEVEL (From page23 - 58) 
SWITCH 
GRN/RED 
PARKING 
BLK BRAKE BLK 
SWITCH 
6301 6401 


No.33 (50А) FUSE 
(From page23 - 51] SRS FUSE BLOCK 
IGNITION SWITCH F " 
RED —— 
SRS UNIT 
PNK 
UNDER- DASH 
FUSE/RELAY BOX 
ч 7 | 
| 
| 
| 
BLKIYEL PGM-FI main relay 


Radiator fan control module 


BLK/YEL Intake air control solenoid valve (DOHC) 
= EGR control solenoid vaive 
Evaporative emission (EVAP) 
purge control solenoid valve 


(To page23- 57) 


(To page23 - 56) BLK/YEL Charging system light (Sub gauge) 


BLK/YEL } Transmission control module (ТСМ) 


Vehicle speed sensor (VSS) 

Voltage regulator (IG 1) 

Intake air bypass {IAB} control | 
solenoid valve (DOHC) 

ELD UNIT 

(То page23 - 51) 


| 
| 
YEL Gauges and indicator lights 


No.13 (10A) 
о 

Clock 
(Internal connection) 


Integrated control unit 
| >> TURN SIGNAL SWITCH 


YEL Back -up lights zl 
Д Shift lock solenoid (A/T) 


BLK/RED раја e Cruise control main switch 
Cruise control unit. 


GRN/BLK —tTt- Windshield wiper intermittent relay j 
Windshield wiper motor relay | 

{ 

| 


No.14 (7.5А) 
е 


О 
No.17 (30A) 
ONO 


> WINDSHIELD WIPER/WASHER SWITCH 


BLK/YEL 


Ignition coil 
BLK/YEL 


AUXILIARY FUSE 
HOLDER (4WS) 


YEURED 4WS front main steering angle sensor 
] 
4WS control unit 


4WS rear main steering angle sensor 


(cont'd) 
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Power Distribution 
Circuit Identification (cont'd) 


UNDER- DASH FUSE/RELAY BOX 


D ) i 


(Internal connection} 
(Option (4) connector} 


YEURED — = Cigarette lighter relay 
Stereo radio/cassette player 
Woofer amplifier 


(With seven speakers} 


(Internal connection) 
(Option (2) connector) 
BLK/YEL — Heater contro! panel 
BLK/YEL Power mirror actuators 
beg } power mirror defogger 
Mode control motor 


Front К 
Rear } ABS fail-safe relay 
ABS control unit 
No.35 (40A) FUSE ABS inspection connector 
(From page23 - 51) 4WS control unit 
BLK/YEL Radiator fan control module 
Recirculation control motor 
co ABS MOTOR RELAY 
= (To page23 - 51) 
6401 
G402 
G404 
WHT BLU/WHT Blower motor 
DAYTIME RUNNING LIGHTS 
YEL/RED —“> CONTROL UNIT 
{To page23 - 54) 
YEL/BLK —tc Seat heater main relay 
AIC compressor clutch relay 
No.34 (40A) FUSE (Internal connection) 
(From page23 - 51) Integrated control unit 


YEUGRN Rear window defogger switch 


X BLK/GRN 


BLK/GRN 


Rear window defogger 
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IGNITION SWITCH (ST) 
(From page23 - 55) 


V 


(мл! 
$ТАНТЕВ 1 
CUT RELAY 
BLK/GRN ——6€3——— BLK t 
| 1 
CLUTCH INTERLOCK SWITCH = ! 
2 ! 
6401 І 
6402 i 
6404 1 
I 
і 
П 


BLK/RED a REIR BLK/WHT Starter solenoid 
-------- E 


aims gen Em um m m de Rees dei im a ai ii Фа uio к= n ik —— € —————— 1 
NEUTRAL POSITION SWITCH 


(бае ) 


BLK/RED 


UNDER - DASH FUSE/RELAY BOX 


No.2 (7.5A) 


BLU/RED ə“-т ECM 
PGM-FI main relay 


BLU/RED 


Sub gauge (Brake check circu 


No.36 (40A) FUSE 
(From page23 - 51) 


(Internal connection) 


WHT/RED {Option @ connector) 


No.3 (15A) 
BLU/RED 


Fog lights (Option) 
No.4 (10A) 


YEL/BLU PGM-FI main relay 


No.6 (15A) 


WHT/BLK Right 
Left } seat heater relay 


(cont'd) 
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Power Distribution 
Circuit Identification (cont'd) 


UNDER - DASH FUSE/RELAY BOX 


INTEGRATED 
CONTROL UNIT 


GRN/BLK 


No.37 (40A) FUSE 
{From рәде23- 51) 


WHT/BLU WHT/BLK —T- Master power window switch 


Driver's power window motor 


No.16 (20A) 
O Passenger's power window motor 


BLU/BLK 


GRN/RED --Г> SUNROOF SWITCH 


GRN/RED Sunroof motor 


GRN/YEL — > SUNROOF SWITCH 


GRN/YEL 


BLK No.8 us REDIGRN DAYTIME RUNNING LIGHTS CONTROL 
i ! н UNIT (To page23 - 54) 


Sunroof motor 
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Ground Distribution 
Circuit Identification 


A] BLK те == Battery 
Transmission housing 
B | BLK просто рэр Engine 
Valve cover 


qoem == mmm mmm c quum mmm mmm 7 
Mainshaft speed ——d WHT/BLU WHT/BLU --- 
sensor (A/T) -------С|овямвцу ORN/BLU —— 
A nummum mee m m m m m [ Transmission control module 
rocna ere П (ТСМ) 
Countershaft speed = С) BLU/YEL BLU/YEL --- 
sensor (A/T) —— C] BLU/GRN BLUGRN —— 
“-------......6... || -------------- а 
Heated oxygen sensor |Н025) — [C] WHT: WH 
Knock sensor (KS) С) RED/BLU RED/BLU ECM 


{DOHC} 


(CKP) sensor 


TDC sensor 


(СҮР) sensor 


G101 (А) 
(B) 
[c] 


---------------- 


Crankshaft position J {E BLU/GRN 
----авшув 
1 


1 
ORN/BLU 
WHT/BLU 


r 
Cylinder position { | ORN 


2 Battery ground cables 
2 Engine ground cables 
: Engine wire harness 


BRN/BLK 
Transmission control module (TCM) 


ECM 


Vehicle speed sensor (VSS) 
Engine coolant temperature (ECT) 
witch B 


BLU/GRN 
BLU/YEL 


ORN/BLU 
WHT/BLU 


f ECM 


ORN 


BLK/RED 


Transmission contro! module (ТСМ) 
Data link connector {DLC} 


BLK VTEC pressure switch (VTEC) 


BLK f ECM 
PGM-FI main relay 
BLK Power steering pressure (PSP) 
| switch 
Engine coolant temperature (ЕСТІ 


switch A 


[D] : Main wire harness 
------- Shield wire 


(cont'd) 
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Ground Distribution 
Circuit Identification (cont'd) 


Right front parking light 
Right front tum signal light 
Right front side marker light 
Radiator fan motor 


Right front fog light (Option) 


Right 
headlight (Low beam) 
Left 


Cruise control actuator 
Condenser fan motor 

Left front fog light (Option) 
Left front side marker light 


Left front tum signal light 


Brake fluid level switch 


Windshield wiper motor 


Windshield washer motor 


Windshield wiper intermittent relay 


Condenser fan motor(With optional A/C) 


[D] : Main wire harness 

(Е] : Right engine compartment wire hamess 
ІН 
[в] 


: Left engine compartment wire harness 
* AIC wire hamess(With optional A/C} 


e Passenger's door lock actuator 
Passenger's door lock switch 
pU CY T RTA 
BLK А Daytime running fights control unit Ч 
Koo Canada) 
Heater control panei ! 
Radiator fan control module 
(D] BLK Front a 
1 Front | ABS fil~safe relay 
ABS pressure switch 


BLK Cruise control unit 
Interlock control unit {A/T} 
АЛ gear position switch 


BLK Dimmer relay 


Junction 
connector 


ELD unit 

Cigarette lighter 

Horn relay 

Front main steeri је sensor 
(With 4WS) iiis 


BLK Driver's power mirror defogger (Canada) 
Power mirror switch 
} Master power window switch 
Driver's power window motor 


Junction (0) BLK 
connector 


Power door lock control unit 
Driver's door lock switch 
Driver's door lock actuator 


UNDER - DASH FUSE/RELAY BOX 


ы (To page23 -62) 


[D] BLK Stereo radio/cassette player 


: Main wire harness Lu 2 Passenger's door wire hamess 
: Driver's door wire harness Right side wire harness 


=I) 


(cont'd) 
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Ground Distribution 
Circuit Identification (cont'd) 


UNDER - DASH 
FUSE/RELAY BOX 


-— ik } sub gauge assembly 


Main gauge assembly 
Sunroof switch 


Fog light switch (Option) 
Dash lights brightness control unit 


Junction 
connector } Main gauge assembly 
[MM ‘Sunroof close relay Cruise main switch 
Sub gauge assembly 
к--- Sunroof open relay Clock 
ao 
к ———— Integrated control ша 7 US 


Е-І" нылды СЙ 


Н--------------- воке window relay NIU 


[D] BLK Clutch switch (With cruise control) 
Junction [D] BLK Clutch interlock switch (M/T) 
6404 (From page23 - 61) connector (5) BLK = Lights ~ on chime 
W Seat heater main relay 
[0] BLK Ignition key switch 
[D] BLK BLK «= Cigarette lighter relay 
[D] BLK 
[D] BLK 
[D] BLK Heater fan switch 
ө 
6402 
BLK ABS motor 
G403 


[D] : Main wire harness 
К | : Dashboard wire hamess 
(М : Left side wire harness 
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BRN 


Power (motor) ground T504 
(4WS control unit) 


Q 
G502 
JJ BLK 
J} BLK 
6503 
Rear steering motor a RED 
+ 


| 4WS control unit 


Paek steering motor = BLK 


6505 
Rear steering motor YEL —— Ц ДҮН --------- 


{Damper function +} 


Rear steering motor — 1] BLU 


(Damper function -} 


} 4WS control unit 


“к t } 4WS control unit 


Right side wire harness 


(cont'd) 
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Ground Distribution” 


Circuit Identification (cont'd) -------Б----- 


UNDER - DASH 
FUSE/RELAY BOX 
(From радв23- 62) 


BLK BLK 


[L] вік 


G521 


{L] BLK 


6522 


[L] : Left side wire harness 
[M] : Roof wires 
[N] : Rear wire harness 
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Driver's seat heaters 
Driver's seat heater relay 


Driver's seat heater switch 
Passenger's seat heaters 
Passenger's seat heater relay 
Passenger's seat heater switch 


LE-2-accolcood 


(Canada) 


Fuel pump (FP} 

High mount brake light 
Ceiling light 

Right 
Left } license plate lights 
Trunk latch switch 


Driver's seat belt switch 


Woofer amplifier. 
(With seven speakers) 


Fuel sending unit 


BLK Right } ads 
BLK Left 
Right ` қ 
p } reat side marker light 


Power antenna motor 


G551 


m t } SRS unit 

G701 

| 

BLK Rear window defogger | 

| 

[ 

| 

а i 
G801 


LN] : Rear wire harness 
(0) : SRS main harness 
[F] : Rear window defogger ground wire 
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Battery 
Test 


A WARNING El 


€ Battery fluid (electrolyte) contains sulfuric acid. It may cause severe burns if it gets on your skin or in your eyes. 
Wear protective clothing and a face shield. 
— If electrolyte gets on your skin or clothes, rinse it off with water immediately. 
— If electrolyte gets in your eyes, flush it out by splashing water in your eyes for at least 15 minutes; call a physician 

immediately. 

€ A battery gives off hydrogen gas. If ignited, the hydrogen will explode and could crack the battery case and splatter 
acid on you. Keep sparks, flames, and cigarettes away from the battery. 

€ Overcharging will raise the temperature of the electrolyte. This may force electrolyte to spray out of the battery vents. 
Follow the charger manufacturer's instructions and charge the battery at a proper rate. 


Use either a JCI or Bear ARBST tester, and follow the manufacturer's procedures. If you don't have one of these com- 
puterized testers, follow this conventional test procedure: 
To get accurate results, the temperature of the electrolyte must be between 70°F (21°C) and 100°F (38°C). 


Check For Damage 


If the case is cracked or the terminals are 
loose, replace the battery. 


R— 


Check Indicator EYE Color 
If the indicator shows low electrolyte, add 


distilled water if possible. 
EYE Indicates LOW 
CHARGE 


EYE Indicates OK 


Test Load Capacity (#1) 


* Apply 300 amp load for 15 seconds to remove 
surface charge. 

* Allow 15 seconds recovery period. 

* Apply test load (see Test Load Chart). 

* Record voltage at the end of 15 seconds. 


Voltage stays above 9.6 Voltage drops below 9.6 
volts; battery is OK. volts. 
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Charge on High Setting (40 amps) 


Charge until EYE shows charge is OK; plus an 
additional 30 minutes to assure full charge. 
NOTE: If the battery charge is very low, it 
may be necessary to bypass the charger's 
polarity protection circuitry. 

If the EYE does not show charge is OK within 
three hours, the battery is no-good; replace it. 
Write down how long the battery was 
charged. 


Test Load Capacity (#2) 


Apply 300 amp load for 15 seconds to remove surface charge. 
Allow 15 seconds recovery period. 

Apply test load (see Test Load Chart). 
Record voltage at the end of 15 seconds. 


. 4.4. 


Voltage stays above 9.6 volts; battery is OK. 


T 
BATTERY CODE 


Voltage drops below 9.6 volts; battery is 
no-good. 


TEST LOAD CHART 


Use the test load of 1/2 the cold cranking amps (CCA) print- 
ed on the label on the top of the battery. !f neither is indicat- 
ed, use the information below: Í 


BATTERY COLD CRANKING LOAD 
CODE AMPS (CCA) {amps} 
80 550 270 


70 440 
55 405 


220 
200 
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Under-dash Fuse/Relay Box 


Removal/Installation 


CAUTION: 

€ Ail SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install the 
short connectorí(s) on the airbag(s) (see page 23-294). 

% Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer’s code number before 
-- Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

біп the under-hood fuse/relay box) 
-- Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word ‘‘CODE” is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


Removal: 
1. Disconnect both the negative cable and positive 
cable from the battery. 


2. Remove the driver's foot rest. 
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3. Remove the dashboard lower cover, knee bolster, 
and heater duct. 


HEATER 
DUCT 


KNEE 
BOLSTER 


DASHBOARD LOWER COVER 


4. Remove the door sill molding and left kick panel. 


LEFT KICK PANEL 


DOOR SILL MOLDING 


5. Disconnect the 16-P connector from the integrated Installation: 
control unit. 1. Reconnect the connectors to the fuse/relay box. 
6. Remove the mounting bolts and pull the fuse/relay NOTE: To reinstall the SRS main harness connector, 
box away from the kick panel. push it into position until it clicks, then close the con- 
nector lid. 
UNDER-DASH 
FUSE/RELAY BOX 2. Install the under-dash fuse/relay box. 


3. Reinstall the kick panel and door sill molding. 


4. Reinstall the knee bolster and dashboard lower 
cover. 


5. Connect both the negative cable and positive cable 
to the battery. 


6. Confirm that all systems work properly. 


Disconnect the fuse/relay box connectors and take 
out the fuse/relay box. 


UNDER-DASH FUSE/RELAY BOX 


SRS MAIN 
HARNESS 


NOTE: The SRS main harness connector is double- 
locked. To remove it, first lift the connector lid, then 
press the connector tab down and pull the connec- 
tor out. 
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Power Relays 
Relay Test (A-type) 


NOTE: See page 23-198 for the turn signal/hazard re- a 
lay input test and see page 23-236 for the seat heater % Seat heater main relay 
relay test. € ABS front fail-safe relay 


@ ABS rear fail-safe relay 
1. Remove the power relay from its socket. 


2. Check continuity between relay terminals. 


@ There should be continuity between the C and D ter- 
minals. 


@ There should be continuity between the А and В ter- 
minals when power and ground are connected to the 
C and D terminals. There should be no continuity when 
power is disconnected. 


ө Starter cut relay 
@ Horn relay 

@ Cigarette lighter relay 
@ Power window relay 
@ Blower motor relay 
Ф Radiator fan relay 


€ Condenser fan relay 
@ A/C compressor clutch relay 
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Power Relays 
Relay Test (B-type) 


1. Remove the power relay from its socket. 

2. Check continuity between relay terminals. 

€ There should be continuity between the А and C ter- 
minals when power and ground are connected to the 
D and E terminals. 


€ There should be continuity between the B and C ter- 
minals when power is disconnected. 


€ Dimmer relay 
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9 Windshield wiper intermittent relay 


Ф Sunroof open relay 
€ Sunroof close relay 


Ignition Switch 
Test 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install the 
short connectorís) on the airbagí(s) (see page 23-294). 

© Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 
1. Remove the dashboard lower cover, left knee bol- 
ster, and left kick panel (see page 23-68). 
2. Disconnect the 5-P connector from the under-dash 


fuse/relay box and disconnect the 3-P connector 
from the main wire harness. 


3-P CONNECTOR 


UNDER —DASH 
FUSE/RELAY BOX 


5-P CONNECTOR SOCKET 


3. Check for continuity between the terminals in each 
Switch position according to the table. 


dura 


3-P CONNECTOR 


View 
from 
wire side 


16 1 (BLK/YEL} 
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Ignition Switch 
Electrical Switch Replacement 


CAUTION: 3. Disconnect the 5-P connector from the under-dash 
© Ali SRS electrical wiring harnesses are covered with fuse/relay box and disconnect the 3-P connector 
yellow outer insulation. from the main wire harness. 
% Before disconnecting the SRS wire harness, install the 
short connector on the airbag(s) (see page 23-294). 
% Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 3-P CONNECTOR 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word “CODE” is displayed, enter the cus- 


tomer's 5-digit code to restore radio operation. UNDER —DASH 


FUSE/RELAY BOX 


5-P CONNECTOR SOCKET 


Insert the key and turn it to ''O''. 


Remove the cover screw and the cover. 


SRS MAIN HARNESS . Remove the two mounting screws and replace the 


1. Remove the dashboard lower cover and left knee Switch. 
bolster. 


2. Remove the steering column covers. 


UPPER COLUMN COVER 


COVER SCREW 


LOWER COLUMN MOUNTING SCREWS 
COVER 
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Steering Lock Replacement 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness. install the 
short connector(s) on the airbag(s) (see page 23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word ‘‘CODE” is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


Remove the dashboard lower cover, left knee bol- 
ster, and left kick panel (see page 23-68). 


Disconnect the 5-P connector from the under-dash 
fuse/relay box and the 3-P connector from the main 
wire harness. 


Remove the steering column covers (see page 
23-74). 


Center punch each of the two shear bolts and drill 
their heads off with a 5 mm (3/16 in.) drill bit. 


CAUTION: Do not damage the switch body when 
removing the shear bolts. 


Remove the shear bolts from the switch body. 


Install the new steering lock without the key in- 
serted. 


Loosely tighten the new shear bolts. 
Insert the ignition key and check for proper opera- 


tion of the steering wheel lock and that the ignition 
key turns freely. 


Tighten the shear boits until the hex heads twist off. 


SHEAR BOLT 


TWIST-OFF PORTION 
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Starting System 


Component Location Index 


BATTERY 
Test, page 23-66 
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A/T GEAR POSITION 
SWITCH {A/T} 

{and NEUTRAL POSITION SWITCH) 
Test, page 23-148 

Replacement, page 23-149 


CLUTCH INTERLOCK SWITCH (M/T) 
Test, page 23-81 
P Adjustment, section 12 


STARTER CUT RELAY (M/T) 
Г т, 


Wire colors: 
BLK/WHT, BLK/GRN, 
and BLK/RED 

Test, page 23-70 


Description 


Starter Interlock System (M/T): 
The starter interlock system prevents the engine from starting unless the clutch pedal is fully depressed. 


The clutch interlock switch turns on at the position where the clutch disengages: 15— 20 mm (0.59— 0.79 in) from the 
fully depressed position of the clutch pedal. 


NOTE: A full stroke of the clutch pedal is 135—145 mm (5.3—5.7 in) from the fully released position. 


CLUTCH INTERLOCK SWITCH 


{ 


Fully Released 
Position 


ON 
Position | 


15—20 mm | 
(0.59—0.79 in) | 


135—145 тт 
(5.3—5.7 іп) 


Fulty Depressed 
Position 
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Starting System 
Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH 


BATTERY No.32 (100A) No.33 (50A) 


In A/T gear 
position switch ) 


BLK/RED BLK/GRN 


-DASH 
POSERELAY BOX 


* ECM 
: PGM -FI MAIN RELAY 
BLK/RED < BRAKE CHECK CIRCUIT 
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Starter Test 


NOTE: The air temperature must be between 59 °F and 1. Disconnect the 4-P connector from the ignition 
100 °F (15 °C and 38 °C) before testing. coil. 


Recommended Procedure: 


@ Use a starter system tester. 

€ Connect and operate the equipment іп accor- 
dance with manufacturer's instructions. 

€ Test and troubleshoot as described. 


IGNITION 
сой. 


Alternate Procedure: 


€ Use the following equipment: 
— Ammeter, 0—400 A 
— Voltmeter, 0—20 V (accurate within 0.1 
volt) 
— Tachometer, 0— 1200 rpm 


€ Hook up voltmeter and ammeter as shown. 
4-P 
CONNECTOR 


Check the starter engagement: 

Press the clutch pedal all the way in (M/T), and turn 
the ignition switch to '"START"'. The starter should 
crank the engine. 


NOTE: Oncars equipped with manual transmission, 
the engine will not crank unless the clutch pedal is 
fully depressed. 


€ if the starter does not crank the engine, check the 
battery, battery positive cable, ground, and the 
wire connections for looseness and corrosion. 


€ Test again. 
If the starter still does not crank the engine, 
bypass the ignition switch circuit as follows: 
Unplug the BLK/WHT wire from the solenoid ter- 
minal. Connect a jumper wire from the battery 
positive (+) terminal to the solenoid terminal. The 
starter should crank the engine. 


NEGATIVE TERMINAL 


NOTE: After this test, or any subsequent repair, 


reset the ECM to clear any codes (see section 11). 
BLK/WHT 


WIRE 


SOLENOID TERMINAL (cont'd) 
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Starting System 
Starter Test (cont'd) 


— If the starter still does not crank the engine, re- 
move the starter and diagnose its internal 
problems. 


If the starter cranks the engine, check for an open 
in the BLK/WHT wire and connectors between the 
Starter and ignition switch. 

Check the ignition switch. 

On cars with automatic transmission, check the 
A/T gear position switch (neutral position switch), 
and connectors. 

On cars with manual transmission, check the 
starter cut relay, clutch interlock switch, and con- 
nectors. 


NOTE: Check the No. 33 (50 A) fuse in the under- 
hood fuse/relay box and the starter cut relay. 


Check for wear or damage: 
The starter should crank the engine smoothly and 
steadily. 


If the starter engages, but cranks the engine errati- 
cally, remove the starter motor. Check the starter, 
drive gear, and flywheel ring gear for damage. 
Check the drive gear overrunning clutch for binding 
or slipping when the armature is rotated with the 
drive gear held. Replace the gears if damaged. 


Check cranking voltage and current draw: 
Voltage should be no less than 8.5 voits. 
Current should be no more than 380 amperes. 

If voltage is too low, or current draw too high, check 

for: 


@ Low battery. 

@ Open circuit in starter armature commutator 
segments. 

@ Starter armature dragging. 

@ Shorted armature winding. 

Ф Excessive drag in engine. 
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Check cranking rpm: 
Engine speed during cranking should be above 100 
rpm. 


If speed is too low, check for: 


@ Loose battery or starter terminals. 

@ Excessively worn starter brushes. 

Ф Open circuit in commutator segments. 

€ Dirty or damaged helical spline or drive gear. 
ФҚ Defective drive gear overrunning clutch. 


Check the starter disengagement: 

Press the clutch pedal all the way in (М/Т), turn the 
ignition switch to “HF” and release to “Il” position. 
The starter drive gear should disengage from the 
flywheel ring gear. 


If the drive gear hangs up on the flywheel ring gear, 
check for: 


€ Solenoid plunger and switch malfunction. 
€ Dirty drive gear assembly or damaged overrun- 
ning clutch. 


Clutch Interlock Switch Test (M/T) 


Remove the dashboard lower cover and knee 
bolster, then disconnect the 2-P connector from 


the switch. 


Check for continuity between the terminals accord- 
ing to the table. 


Terminal 


Clutch pedal 


RELEASED 
PUSHED 


CLUTCH 
INTERLOCK 
SWITCH 


3. 


CLUTCH PEOAL 


If necessary, replace the switch or adjust the 
switch position (see section 12). 


Starter Replacement 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it on. 
When the word ''CODE"' is displayed, enter the cus- 
tomer's 5-digit code to restore radio operation. 


1. Disconnect the negative cable from the battery. 


2. Remove the engine wire harness from the harness 
clip on the starter motor. 


Disconnect the starter cable from the B terminal on 
the solenoid, and the BLK/WHT wire from the S 
terminal. 


NOTE: In case of an A/T model, the starter cable 
also has to be removed from the bracket on the 
transmission housing. 


Remove the two mounting bolts holding the start- 
er, then remove the starter motor. 


MOUNTING BOLTS 
45 Nem (4.5 kg-m, 32 lb-ft) 
BLK/WHT WIRE / 


STARTER CABLE 


9 Nem (0.9 kg-m, 6.5 Ib-ft) 
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Pot ner 


i 


Starting System 
Starting Overhaul 


CAUTION: Before removing the starter, disconnect the 


TARTER 
ground cable from the battery. Mas 


SOLENOID 


SOLENOID 


BRUSH HOLDER 


ARMATURE OVERRUNNING 
CLUTCH ASSEMBLY 
END COVER 


BRUSH HOLDER 
Test, page 23-86 


ARMATURE 
Inspection and 
Test, page 23-84 


GASKET 
ARMATURE HOUSING 
with PERMANENT 
MAGNET 


RUBBER SEAL MOLYBDENUM 


LABYRINTH 
TUBE 


OVERRUNNING 
NUT CLUTCH ASSEMBLY 
9 Nem (0.9 kg-m, 6.5 lb-ft} Test, page 23-87 


GEAR HOUSING 
COVER 


STARTER 
SOLENOID 


Test, page 23-83 
ume SOLENOID 


MOLYBDENUM ER 
DISULFIDE өші 
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Starter Solenoid Test 


1. Remove the starter solenoid. 


2. Check for continuity between the terminals in each PULL-IN COIL HOLD-IN COIL 
solenoid plunger position according to the table. 


Terminal 
Position 
RELEASED 
PUSHED 


SOLENOID HOUSING (GROUND) 


PLUNGER 
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Starting System 


Armature Inspection and Test 


1. Inspect the armature surface for wear or damage. 


Inspect for 
damage. 


2. А dirty or burnt commutator surface may be resur- 
faced with emery cloth or a lathe within the follow- 
ing specifications. 


Commutator Diameter 
Standard (New): 28.0—28.1 mm 


(1.102— 1.106 іп) 
Service Limit : 27.5 mm (1.08 in) 


VERNIER CALIPER 


COMMUTATOR 


Commutator Runout 


Standard (New): 0 —0.02 mm (0— 0.0008 іп) 
Service Limit : 0.05 mm (0.002 in) 


DIAL 
INDICATOR 


COMMUTATOR 


3. If the commutator runout and diameter are within 
limits, check the commutator for damage or for car- 
bon dust or brass chips between the segments. 


4. if the surface is dirty, recondition it with a #500 or 
#600 sandpaper. Then, check mica depth. If 
necessary, undercut the mica with a hacksaw 
blade to achieve proper depth. 


COMMUTATOR 


SANDPAPER 


MICA DEPTH 


Commutator Mica Depth 


Standard (New): 0.4—0.5 mm (0.016 —0.020 іп) 
Service Limit : 0.15 mm (0.006 in) 
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5. Check for continuity between the segments of the 
commutator. If an open circuit exists between any 
segments, replace the armature. 


COMMUTATOR 
SEGMENT 


6. Place the armature on an armature tester. Hold a 
hacksaw blade on the armature core. 


ARMATURE TESTER HACKSAW BLADE 


ARMATURE 


If the blade is attracted to the core or vibrates while 
the core is turned, the armature is shorted. Replace 


the armature. 


7. With an ohmmeter, check that no continuity exists 
between the commutator and armature coil core, 
and between the commutator and armature shaft. 
If continuity exists, replace the armature. 


еше 
A 
RES качин — E 
hri 


SHAFT COIL CORE COMMUTATOR 


{ 
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Starting System 
Starter Brush Holder Test 


Check that there is no continuity between the ® 
and © brush holders. 

{f continuity exists, replace the brush holder 
assembly. 


© BRUSH HOLDER © BRUSH HOLDER 


Ф BRUSH HOLDER Ф BRUSH HOLDER 


Insert the brush into the brush holder, and bring the 
brush into contact with the commutator, then attach 
a spring scale to the spring. Measure the spring ten- 
sion at the moment the spring lifts off the brush. 


Spring Tension 


Mitsuba 16—18N 
(1.4кМ/) (1.6-1.8 kg, 3.5—4.0 lbs) 


Mitsuba 16—18N 
(1.6KW) (1.6— 1.8 kg, 3.5—4.0 Ibs) 


SPRING SCALE 


SPRING 
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Starter Brush Inspection 


Measure brush length. If not within the service limit, 
replace the armature housing and brush holder 
assembly. 


Brush Length 
Standard (New): 15.8— 16.2 mm (0.62— 0.64 in) 
Service Limit : 10.0 mm (0.39 in) 


NOTE: To seat new brushes after installing them in 
their holders, slip a strip of #500 or #600 sandpaper, 


with the grit side up, over the commutator, and 
smoothly rotate the armature. The contact surface of 
the brushes will be sanded to the same contour as the 
commutator. 


Overrunning Clutch Check Starter Reassembly 


Reassemble the starter in the reverse order of 
disassembly. 


Check that the overrunning clutch moves along the 
shaft freely. If not, replace it. 


1. Pry back each brush spring with a screwdriver, 
then position the brush about halfway out of its 
holder, and release the spring to hold it there. 


Check that the overrunning clutch locks in one direc- 
tion and rotates smoothly in reverse. If it does not 
lock in either direction or it locks in both directions, 
replace it. 


install the armature in the housing. Next pry back 
each brush spring again and push the brush down 
until it seats against the commutator, then release 
the spring against the end of the brush. 


Check the starter drive gear for wear and damage. 


If the gear is worn or damaged, replace the overrun- 
ning clutch assembly; the gear is not available 
separately. 


NOTE: Check the condition of the flywheel or tor- 
que converter ring gear if the starter drive gear teeth 
are damaged. 


9 


Install the end cover оп the brush holder. 


BRUSH HOLDER 


END COVER 
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Starting System 


Performance Test 


NOTE: Before starting the following checks, disconnect 
the wire from terminal M, and make a connection as 
described below using as heavy a wire as possible (prefer- 
ably equivalent to the wire used for the car). 


Pull-in Coil Test: 
Connect the battery as shown. If the pinion protrudes, 
it is working properly. 


NOTE: Do not leave the battery connected for more than 
10 seconds. 


(GROUND) 


Disconnect the wire. 


Hold-in Coil Test: 
Disconnect the battery from the M terminal. If the pin- 
ion does not retract, the hold-in coil is working properly. 


NOTE: Do not leave the battery connected for more than 
10 seconds. 


BATTERY 


(GROUND) 
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Retracting Test: 
Also disconnect the battery from the body. If the pinion 
retracts immediately, it is working properly. 


NOTE: Do not leave the battery connected for more than 
10 seconds. 


BATTERY 


(GROUND) 


Starter No-load Test: 

1. Clamp the starter firmly іп a vise. 

2. Connect the starter to the battery as described in 
the diagram below and confirm that the motor starts 
and keeps rotating. 

3. If the electric current and motor speed meet the 
specifications when the battery voltage is at 11V, 
the starter is working properly. 


Specifications: 


Mitsuba: 80 A or less (electric current), 
(1.4KW) 2600 rpm or more (motor speed) 


Mitsuba: 80 A or less (electric current), 
(1.6KW) 2600 rpm or more (motor speed) 


С 


BATTERY 
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Ignition System 
Component Location Index 


IGNITION TIMING CONTROL SYSTEM 
* Description, page 23-91 

“ Troubleshooting, section 11 

* Inspection and Setting, page 23-93 


TEST TACHOMETER 
CONNECTOR 


DISTRIBUTOR 

Top End Inspection, page 23-95 
Removal/Installation, page 23-95, 97 IGNITION COIL 

Overhaul, page 23-96 Test, page 23-100 

Reassembly, page 23-99 

Ignition Control Module (ICM) SERVICE CHECK CONNECTOR (2-P) 
Troubleshooting, section 11 

1CM Input Test, page 23-98 


IGNITION WIRES 
Inspection and Test, page 23-99 


SPARK PLUG 
Inspection, page 23-101 


23-90 


Description 


ignition Timing Control: 

The programmed ignition (PGM-IG) used in this engine provides optimum control of ignition timing. A microcomputer 
determines the timing in response to engine speed and manifold vacuum. The input signals are transmitted by the 
TDC/CKP/CYP sensor, throttle position (TP) sensor, engine coolant temperature (ECT) sensor, and MAP sensor. This system, 
which is not dependent on a governor or vacuum diaphragm, is capable of setting lead angles with complicated charac- 
teristics which cannot be provided by conventional governors or diaphragms. 


Battery voltage Voltage compensation 


Compensation 


! 


TDC/CKP/CYP sensor Current duration 


Ignition Control 
Module (ICM) 


MAP sensor = ~| Basic ignition timing 


Ignition coil 


Compensation 


Distributor 


{dling compensation 


Spark plugs 


Engine coolant temperature (ECT) com- 
pensation 


ECT sensor Compensation at warm-up 


Basic Control: 
The control unit has stored within it the optimum basic ignition timing for operating conditions based upon engine speed 


and intake manifold pressure. With compensating signals from sensors, the system determines optimum ignition timing 
and duration for ambient conditions and sends voltage pulses to the ICM. 


Compensation of ignition timing: 


Compensation Item Related Sensor and Information Description 


Idling TDC/CKP/CYP sensor Ignition timing is controlled to the target speed 
MAP sensor with compensation according to the idling speed. 


Compensation at warm-up; ECT sensor Lag angle is adjusted according to warm-up con- 
ditions to bring about a good balance between 


operating performance and exhaust gas level. 


ECT compensation ECT sensor Compensation for lead angle at low engine 
coolant temperature and lag angle at high engine 
coolant temperature. 


Control at Start: 
Ignition timing is fixed at 7° BTDC for cranking. The cranking is detected by the TDC sensor (cranking rpm) and starter signal. 
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Ignition System 
Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX 
IGNITION SWITCH 


No.32 (100A) No.33 (50А) 
OND OO 


IGNITION COIL 
[e 


YEL/GRN 


DISTRIBUTOR ASSEMBLY 


YEL/GRN 


IGNITION CONTROL 
MODULE (ICM) 

( Has built -in ) 
noise condenser 


TEST 
TACHOMETER 
CONNECTOR 


- TACHOMETER 

E ай 

BLK/RED MODULE (TCM) 

~ CRUISE CONTROL 
UNIT 
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CAUTION: 

е Alt SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install the 
short connectorís! on the airbag(s) (see page 23-294). 

@ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


Start the engine and allow it to warm up (radiator 
fan comes on). 


Pull out the service check connector located under 
the middle of the dash. Connect the BLU/WHT and 
BRN/WHT terminals with a jumper wire. 


CONNECTOR (3-P} 


NOTE: Do not 
connect the 

jumper wire to 
this connector. 


SERVICE CHECK 
CONNECTOR (2-Р) 


JUMPER WIRE 


3. Check the idle speed (see page 23-94). 


Ignition Timing Inspection and Setting 


Connect a timing light to the No. 1 ignition wire. Re- 
move the rubber plug from the “window” in the 
flywheel/drive plate housing. 

While the engine idles, point the light toward the 
pointer on the flywheel (for M/T) or on the drive plate 
(for A/T). 


TIMING LIGHT 


Adjust ignition timing, if necessary, to the follow- 
ing specifications: 


ignition Timing: 15 + 2? BTDC (RED) 
at 700 + 50 rpm with shift lever 
in neutral position and electrical 
systems turned off. 


NOTE: The illustration shows A/T. 


WHT MARK (ТОС) 


XS 


RED MARK 


POINTER 


DRIVE PLATE 
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Ignition System 


Ignition Timing Inspection and 
Setting (cont'd) 
6. If it is necessary to adjust the ignition timing, 
foosen the distributor mounting bolts, and turn the 
distributor housing counterclockwise to advance 
the timing, or clockwise to retard the timing. 


Pi — 
To эй 
E 


Idle Speed Inspection 


1. Start the engine and allow it to warm up (radiator 
fan comes on). 


2. Connect a tachometer to the test tachometer con- 
nector. 


TEST TACHOMETER CONNECTOR 


uii 


2 
To RETARD 


MOUNTING BOLTS 
18 Nem (1.8 kg-m, 13 lb-ft) 


Tighten the mounting bolts and recheck timing. 


Remove the jumper wire from the service check con- 
nector (2-Р) and reinstall the rubber plug in the in- 
spection window. 


idle speed: 700 + 50 rpm with shift lever in neu- 
tral position and electrical systems 
tumed off. 


3. Adjust the idle speed if necessary (see section 11). 


Distributor Removal Distributor Top End Inspection 


Disconnect the 2-P and 8-P connectors from the 


1. Check for rough or pitted rotor and cap terminals. 
distributor. 


2. Scrape or file off the carbon deposits and smooth 


Disconnect the ignition wires from the distributor with an oil stone or #600 sandpaper. 


cap. 


p Г | 
тот 


SSS 


CARBON POINT DISTRIBUTOR 


DISTRIBUTOR CAP 
ROTOR TERMINAL 


2-P CONNECTOR TERMINAL 


MOUNTING 8-P CONNECTOR 
BOLTS 


3. Check the distributor cap for cracks, wear, and 
damage. If necessary, clean or replace it. 


3. Remove the distributor mounting bolts, then 
remove the distributor from the cylinder head. 
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Ignition System 
Distributor Overhaul 


DISTRIBUTOR 
CAP SEAL 
Check for damage. 


\ NeR coven 
2а 


DISTRIBUTOR ROTOR 


CARBON 


CARBON POINT 
SPRING 


см 
Troubleshooting, section 11 
input Test, page 23-98 


аду. 


PIN RETAINER COUPLING 


O-RING TDC/CKP/CYP SENSOR 
Replace. Troubleshooting, section 11 
E Do not disassemble. 


THRUST WASHER 


DISTRIBUTOR 
HOUSING 

Check for cracks 
and damage. 


сам BLK/YEL 
YEL/GRN 


IGNITION 
CONTROL 
MODULE 
(ICM) 


Check for cracks, wear, 
damage, and fouling. 
Clean or replace. 


Distributor Installation 


1. Coat a new O-ring with engine oil, then install it. 
2. Slip the distributor into position. 


NOTE: The lugs on the end of the distributor, and 
the mating grooves in the camshaft end are both 
offset to eliminate the possibility of installing the 
distributor 180? out of time. 


DISTRIBUTOR CAMSHAFT 
END END 


8-P CONNECTOR 


MOUNTING BOLTS 
18 Nem (1.8 kg-m, 13 Ib-ft) 


3. Install the mounting bolts and tighten them 
temporarily. 


4. Connect the 2-P and 8-P connectors to the 
distributor. 


5. Connect the ignition wires as shown. 


6. Setthe timing with a timing light as shown on page 
23-94. 


7. After setting the timing, tighten the mounting bolts. 
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Ignition System 
Ignition Control Module (ICM) Input Test 


NOTE: . Check the YEL/GRN wire between the ECM and the 
€ See section 11 when the malfunction indicator lamp ICM (see section 11). 
(MIL) blinks. 


€ Perform an input test for the ignition contro! module . Check the BLU wire between the tachometer and the 
(ICM) after finishing the fundamental tests for the ig- ICM. 
nition system and the fuel and emissions system. 
The tachometer should operate normally. . If all tests are normal, replace the ICM. 


Remove the distributor cap, the distributor rotor, and 
the inner cover. 


Disconnect the BLK/YEL, GRN, YEL/GRN, and BLU 
wires from the ICM. 


YEL/GRN WIRE 


BLU WIRE BLK/YEL WIRE GRN WIRE 


Turn the ignition switch ON. Check for voitage be- 
tween the BLK/YEL wire and body ground. There 
should be battery voltage. 


€ If there is no battery voltage, check the BLK/YEL 
(YEL) wire between the ignition coil and the ICM. 
€ |f there is battery voltage, go to step 4. 


Turn the ignition switch ON. Check for voltage be- 
tween the GRN wire and body ground. There should 
be battery voltage. 


€ If there is no battery voltage, check the: 
— Ignition coil. 
— GRN (BLU) wire between the ignition coil and 
the ICM. 
€ if there is battery voltage, go to step Б. 
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Distributor Reassembly Ignition Wire Inspection and Test 


Reassemble the distributor in the reverse order of disas- 
sembly. 


CAUTION: Carefully remove the ignition wires by pull- 
ing on the rubber boots. Do not bend the wires; you 
might break them inside. 


1. Install the distributor rotor, then turn it so that it 
faces in the direction shown (toward the No. 1 
cylinder). 


1. Check the condition of the wire terminals. If any 
terminal is corroded, clean it, and if it is broken or 
distorted, replace the wire. 


Check for broken, { 


orroded, or bent 
terminals. IGNITION WIRE 


2. Set the thrust washer and coupling on the shaft. 2. Connect ohmmeter probes and measure resistance. 


Ignition Wire Resistance: 
25 kQ тах. at 68 °F (20 °C) 


3. Check that the distributor rotor is still pointing 
toward the No. 1 cylinder, then align the index mark 
on the distributor housing with the index mark on 
the coupling. 


IGNITION 
WIRES 


INDEX MARK 


3. If resistance exceeds 25 kf, replace the ignition wire. 


4. Drive in the ріп and secure it with the pin retainer. 
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Ignition System 
Ignition Coil Test 


1. Turn the ignition switch OFF. . Using an ohmmeter, measure resistance between 
the terminals. Replace the coil if the resistance is not 
2. Disconnect the 4-P connector and ignition coil within specifications. 
wire. 
NOTE: Resistance will vary with the coil tempera- 


SECONDARY ture; specifications are at 68 °F (20 °C). 
WINDING 


IGNITION 
COIL WIRE TERMINAL Primary Winding Resistance 


(between the A and B terminals): 
0.6—0.8 0 

Secondary Winding Resistance 

{between the A and secondary winding terminals): 
14-22 ka 


SECONDARY 
WINDING 


TERMINAL 
4-P CONNECTOR 


4. Check for continuity between the A and C ter- 
minals. Replace the coil if there is no continuity. 


Spark Plug Inspection 


1. Inspect the electrodes and ceramic insulator for: Electrode Gap: 


| Standard | 1.0—1.1 mm пае оази 


Worn or deformed 


electrodes 1.3 mm (0.051 in) 


еттин | Service Limit | 
Cil-fouling 
Carbon deposits 
Cracked center Platinum tip plug: 
Damaged - electrode insulator Check and confirm that the 
gasket 1.3 mm (0.051 in) plug 
gauge does not go into the 


gap. 


Cracked 
insulator 


Anti-seize 
compound 
applied to 


threads Replace the plug if it is fouled or worn. 


NOTE: Use oniy the spark plugs listed below. 


Burned or worn electrodes may be caused by: 
* Advanced ignition timing 

* Loose spark plug 

+ Plug heat range too low 

* Insufficient cooling 


F22A1 Engine 


ZFR5F-11 (NGK) 
KJ16CR-L11 *(ND) 


ZFR6F-11 (мак) | For hot climates or con- 
KJ20CR-L11 *(ND) | tinuous high speed driving, 


For alt normal driving. 


Fouled plug may be caused by: 
Retarded ignition timing 


H23A1 Engine 
Ой in combustion chamber 


Incorrect spark plug gap 

Plug heat range too high 

Excessive idling/low speed running 
Clogged air cleaner element 

Deteriorated ignition coil or ignition wires 


F22A1/H23A1 engine: Adjust the gap with a suita- 
ble gapping tool. 


Electrode Gap: 1.1 mm 10.043 in) 


ZFR6F-11 (МСК) 
KJ20CR-L11 *(ND) 


For all normal driving. | 


ZFR7F-11 (NGK) 
[KJ22CR-L11 *INDI 


For hot climates or con- 
tinuous high speed driving. 


H22A1 Engine 


--- 
PZFR6F-11 (NGK) 
PKJ2OCR-L11 *(ND) 


For ait normal driving. 


PFR7G-11 (NGK) 
PK22PR-L11 *(ND) 


For hot climates or con- 
tinuous high speed driving. 


*(ND): NIPPONDENSO 


Apply a small quantity of anti-seize compound to the 
plug threads. 


Screw the plugs into the cylinder head finger-tight, 


H22A1 engine: Make sure that the 1.3 mm (0.051 then torque them to 18 Nem (1.8 kg-m, 13 lb-ft. 


in) plug gauge does not go into the gap for the plati- 
num tip plug. If the gauge goes into the gap, do not 
attempt to adjust the side electrode; replace the plug 
with a new one. 


Charging System 


Component Location Index 


CHARGING SYSTEM LIGHT 
(іп the gauge assembly) 


Test, page 23-105 


UNDER-HOOD FUSE/RELAY BOX 
(Hes built-in ELECTRICAL LOAD) 
DETECTOR (ELD) UNIT 


ALTERNATOR ALTERNATOR BELT 
Alternator and Regulator Test, pages 23-107, 108 Adjustment, page 23-113 
Replacement, page 23-109 

Overhaul, page 23-110 
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Description 


To improve fuel economy, the alternator control system within the ECM changes the voltage generated at the alternator 
in accordance with driving conditions. 


Throttle position (ТР) sensor 


Engine coolant temperature 
(ЕСТ) sensor 


Intake air temperature (IAT) 
sensor 


Starter switch signal 
TDC/CKP/CYP sensor 


Vehicle speed sensor (VSS) 


Brake switch signal 


ELD 
Air conditioning signal 


Generated voltage decreases from 14.5 V to 12.5 V 


NES 


STARTER SWITCH ON 


ELECTRICAL LOAD below 10 A FUEL CUT-OFF CON- 
and BRAKE SWITCH OFF TROL function is not 
VEHICLE SPEED below 40 mph (65 km/h) engaged. 
and 
ENGINE SPEED below 3,600 rpm 
and 
ENGINE COOLANT TEMPERATURE above 140?F 
(60°С) 
апа 
AIC SWITCH OFF 
and 
INTAKE AIR TEMPERATURE above 65°F 
(18°C) 
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Charging System 


Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX 


IGNITION 
SWITCH 


SRS FUSE 
BLOCK 


BLK/YEL 


GRN/BLK BLK/YEL 


+ INTEGRATED CONTROL UNIT 
< 4WS CONTROL UNIT 
: ABS CONTROL UNIT 


BLK/YEL 
WHTIGRN CHARGING 


SYSTEM 
LIGHT (1.4W) 


WHT/BLU 
BLK/YEL 
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Troubleshooting 


if the charging system light is on, or the battery is dead or low, test the following items in the order listed below: 


Battery (see page 23-66) 
Charging System Light 
Alternator/Regulator 


Charging System Light Test 


Turn the ignition switch on. 


Does the charging system 
light come on? (То page 23-106) 


YES 


Start the engine. 


Does the charging system YES Charging system light circuit is 
light go off? OK. 


qoe 


Turn the ignition switch off. 


Disconnect the 4-P connector 
from the alternator. 


Turn the ignition switch on. 


Disconnect the ABS control unit, 
the 4WS control unit, and the in- 
tegrated control unit, as ap- 
plicable. If the charging system 
light stays on, repair the short to 
ground in the WHT/BLU wire. 


Does the charging system 
light come on? 


NO 


WHT/BLU wire is OK; perform al- 
ternator/regulator test (see page 
23-107). 


(cont'd) 


23-105 


Charging System 


Troubleshooting (cont'd) 


{From page 23-105) 


Turn the ignition switch off. 


Check fuse No. 23 (15 A) in the 
under-dash fuse/relay box. 


NO 
< Is the fuse OK? > Replace the fuse. | 


YES 


Disconnect the 4-P connector 
from the alternator. 


| 


Turn the ignition switch оп. 


| 


Check for voltage at the IG 
{BLK/YEL wire) terminal of the 
4-P connector. 


L (WHT/BLU) IG (BLK/YEL) 


View from terminal side 


NO 
< Is there battery voltage? > Repair open in the BLK/YEL wire. 


YES 


Ground the WHT/BLU wire at the 
L terminal of the 4-P connector. 


Я Check for a blown charging 
Does the cnarging system NO system light bulb. if the bulb is 
light come on OK, repair open in the WHT/BLU 


YES 


P 


| Replace the voltage regulator. 
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Alternator/Regulator Test 


LOAD ADJUSTER 
NOTE: Be sure the battery is sufficiently charged (CARBON PILE} 
(see page 23-66). 


Connect the Sun VAT-40 (or 
equivalent tester) and turn the 
selector switch to position 1 AMPERES 
{starting}. 


Өз... Loan mu 
ZERO ADJUSTER | 


Start the engine and let it idle un- 
til it reaches normal operating TEST 


temperature (the radiator fan SELECTOR 
comes on). SWITCH 


VOLT FIELD 
SELECTOR SELECTOR 


INDUCTIVE 
тектік POSITIVE LOAD 
Raise the engine speed to 2000 CABLE (RED) 

rpm and hold it there. BATTERY NEGATIVE LOAD 


GROUND CABLE (BLK) 
< the voltage over 15.1 V? 
VOLTMETER 


CABLE 
NO NEGATIVE 


Release the accelerator pedal and BATTERY LEAD (BLK) VOLTMETER 


let the engine idle. LEAD (RED) 


Replace the voltage regulator. 


Make sure all accessories are 
turned off. Turn the selector 
switch to position 2 (charging). 


Remove the inductive pick-up and 
zero the ammeter. 


Place the inductive pick-up over 
the negative battery cable so that 
the arrow points away from the 
battery. 


Raise the engine speed to 2000 
rpm and hold it there. 


Is the voltage less than 


13.9 V? Test the battery (see page 23-66). 


YES (cont'd) 


(To page 23-108) 


Charging System 


(From page 23-107} 


Troubleshooting (cont'd) 


Apply a load with the VAT-40 un- 
til the battery voltage drops to be- 
tween 12—13.5 V. 


Is the amperage *A or more? 


NO 


With the engine speed still at 
2000 rpm, full-field the alternator. 


Is the alternator output 
*A or more? 


YES 


Turn the ignition switch off; then 
turn it on again. 


Disconnect the 4-P connector 
from the alternator. 


Check for voltage at the IG 
(BLK/YEL wire) terminal of the 4-P 
connector. 


Is there battery voltage? 


YES 


Replace the voltage regulator. 


23-108 


NO 


Charging system is OK. 


CAUTION: The voltage will rise quickly when the alternator is 
full-fielded. Do not allow the voltage to exceed 18 V; it may 
damage the electrical system. 


NOTE:Attach a probe to the VAT-40 full-field test lead and in- 
sert the probe into the full-field access hole at the back of the al- 
ternator. Switch the field selector to “А (GroundY" position FULL FIELD 
momentarily and check the amperage reading. 


ACCESS HOLE 


*A: F22A1 engine (55A) 
H22A1 engine (65A) 
H23A1 engine (60A) 


Test and repair the alternator 
components. 


REGULATOR 
Located inside 


the end cover END COVER 


4-P CONNECTOR 


Repair open in the BLK/YEL wire. 


View from 
terminal side 


IG (BLK/YEL) 


Alternator Replacement 


Remove the power steering pump (see section 17) . Loosen the through bolt, then loosen the adjust- 
and the cruise control actuator (see page 23-284). ment locknut, and then the adjusting bolt. 


NOTE: Do not disconnect the actuator cable. . Remove the belt from the alternator. 
Disconnect the 4-P connector from the alternator. . Remove the adjustment bolt and nut. 


Remove the terminal nut and the BLK wire from the . Remove the through bolt, then remove the 
B terminal. alternator. 


THROUGH BOLT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


TERMINAL NUT 
8 N-m (0.8 kg-m, 
5.8 lb-ft) 


4-P CONNECTOR B TERMINAL ADJUSTING NUT 


ADJUSTMENT LOCKNUT 
22 Nem 12.2 kg-m, 
16 lb-ft) 


ADJUSTING BOLT 


ADJUSTMENT 
BOLT 


8. After installing the alternator, adjust the alternator 
belt tension (see page 23-113). 


Charging System 


Alternator Overhaul 


NOTE: It is only necessary to separate the pulley, drive- 
end housing, and rotor when the front bearing needs 
replacement. 


Loosen the locknut with 10 mm and 22 mm wrenches 
to remove the pulley from the rotor. If necessary, use 
an impact wrench. 


WRENCH 


EAR BEARII 
Ri EARING ROTOR 
Test, page 23-112 
BEARING 
RETAINER 


FRONT BEARING 


SPACER RING 


( 


CAUTION: Do not get grease 
or oil on the slip rings. 


STATOR THROUGH ^ v, 


BOLT 


BRUSH HOLDER 
INSULATOR 


VOLTAGE REGULATOR 


PULLEY 


10 mm BOX WRENCH 


PULLEY LOCKNUT 
115 Nem (11.5 kg-m, 83 ІҺ-Н) 


STATOR 
DRIVE-END HOUSING 
Test, page 23-112 


PULLEY 


PULLEY LOCKNUT 
115 Nem (11.5 kg-m, 83 Ib-ft) 


DIODE (RECTIFIER) ASSEMBLY 


Test, page 23-112 


BRUSH ASSEMBLY 


END COVER 


TERMINAL INSULATOR 


23-110 


REAR HOUSING 


Rectifier Test 


NOTE: The diodes are designed to allow current to pass 
in one direction while blocking it in the opposite direc- 
tion. Since the alternator rectifier is made up of eight di- 
odes (four pairs), each diode must be tested for continuity 
in both directions with an ohmmeter that has diode 
checking capability; a total of 16 checks. 


1. 


Check for continuity in each direction, between the 
B and P, and between the E (ground) and P termi- 
паі of each diode pair. All diodes should have con- 
tinuity in only one direction. 


E (GROUND) 


If any of the eight diodes fails, replace the rectifier 
assembly. (Diodes are not available separately.) 


Remove the end cover, then take out the brush 
holder by removing its two screws. 


Alternator Brush Inspection 


Measure the length of the brushes with a vernier 
caliper. 


Alternator Brush Length: 
Standard: 10.5 mm (0.41 in) 
Service Limit: 1.5 mm (0.06 in) 


ALTERNATOR BRUSHES 
VERNIER CALIPER 


tf the brushes are less than the service limit, replace 
the alternator brush assembly. 


Charging System 
Rotor Slip Ring Test 


Check that there is continuity between the slip 
rings. 


ROTOR SHAFT 


SLIP RINGS 


Check that there is no continuity between the slip 
rings and the rotor or rotor shaft. 


If the rotor fails either continuity check, replace the 
alternator. 
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Stator Test 


Check that there is continuity between each pair of 


COIL CORE 


Check that there is no continuity between each 
lead and the coil core. 


If the coil fails either continuity check, replace the 
alternator. 


Deflection Method: 


1. 


Apply a force of 100 N (10 kg, 22 Ibs} and measure 
the deflection between the alternator and the crank- 
shaft pulley. 


Deflection: 10.5—12.5 mm (0.42—0.51 іп) 


NOTE: Ona brand-new belt (one that has been run 
for less than five minutes), the deflection should be 
8-10 mm (0.32—0.40 in} when first measured. If 
the belt is worn or damaged, replace it. 


THROUGH BOLT 
45 Nem (4.5 kg-m, 33 Ib-ft) 


ADJUSTING 
BOLT 


CRANKSHAFT 


ADJUSTMENT PULLEY 


LOCKNUT 
22 N-m (2.2 kg-m, 16 Ib-ft) 


Loosen the through bolt and adjustment locknut. 


Turn the adjusting bolt to obtain the proper belt ten- 
sion, then retighten the nut and through boit. 


Recheck the belt deflection. 


NOTE: Install and adjust the power steering pump 
belt (see section 17). 


Alternator Belt Adjustment (Without A/C) 


Belt Tension Gauge Method: 


1. 


Following the gauge manufacturer's instructions, at- 
tach the belt tension gauge to the belt and measure 
the tension. 


Tension: 300—450 М (30—45 kg, 66—99 Ibs} 


NOTE: Ona brand-new belt (one that has been run 
for less than five minutes), the tension should be 
450—650 М (45-- 65 kg, 99— 143 ibs) when first 
measured. If the belt is worn or damaged, replace it. 


THROUGH BOLT 
45 Nem (4.5 kg-m, 33 Ib-ft) 


ADJUSTING 


ADJUSTMENT 


LOCKNUT 


2: 


3. 


BELT TENSION GAUGE 


CRANKSHAFT 
(Commercially available) 


PULLEY 


Loosen the through bolt and adjustment locknut. 


Turn the adjusting bolt to obtain the proper belt ten- 
sion, then retighten the nut and through bolt. 


Recheck the tension of the belt. 


NOTE: Install and adjust the power steering pump 
belt (see section 17). 
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Charging System 
Alternator Belt Adjustment (With A/C) 


Deflection Method: Belt Tension Gauge Method: 


1. Attach the belt tension gauge to the belt and meas- 
1 Apply a force of 100 N (10 kg, 22 Ibs) and measure ure the tension of the belt. 
the deflection between the alternator and the crank- 
shaft pulley. Tension: 450—600 М (45—60 kg, 99—132 Ibs) 


Deflection: 10—12 mm (0.39—0.47 іп) NOTE: 
€ On a brand-new belt (one that has been run for 
NOTE: less than five minutes), the tension should be 
Ф On a brand-new belt (one that has been run for 950— 1050 № (95— 105 kg, 209 — 231 ibs) when 
less than five minutes), the deflection should be first measured. 


5.5—7.5 mm (0.22—0.30 in) when first € Foliow the manufacturer's instructions for the belt 
measured. tension gauge. 

€ If there are cracks or any damage evident on the € if there are cracks or any damage evident on the 
belt, replace it with a new one. belt, replace it with a new one. 


THROUGH BOLT 
45 N-m (4.5 kg-m, 33 Ib-ft) 


ADJUSTING 
BOLT 


BELT TENSION GAUGE 
(Commerially availablo) 


ALTERNATOR THROUGH BOLT 
45 Nem (4.5 kg-m, 33 ib-ft) 


CRANKSHAFT 

ADJUSTMENT 

LOCK NUT PULLEY. ADJUSTING CRANKSHAFT 
; : : BOLT 

22 Nem (2.2 kg-m, 16 lb-ft) PULLEY 


A/C COMPRESSOR ADJUSTMENT A/C COMPRESSOR 
LOCKNUT 
22 N-m (2.2 kg-m. 16 Ib-ft) 


Loosen the through bolt and adjustment locknut. 


Turn the adjusting bolt to obtain the proper belt ten- Loosen the through bolt and adjustment locknut. 


Sion, then retighten the nut and through bolt. 


3. Turn the adjusting bolt to obtain the proper belt ten- 
4. Recheck the belt deflection. sion, then retighten the nut and through boit. 


Recheck the tension of the belt. 


NOTE: Install and adjust the power steering pump 
belt (see section 17). 


NOTE: Install and adjust the power steering pump 
belt (see section 17). 


- + 
Radiator and Condenser Fan Controls ү 


Component Location index 


CONDENSER FAN 
RELAY 
Wire colors: YEL/WHT, WHT/GRN (GRN), 
BLU/RED (BLU), and BLU/YEL ] 
RADIATOR FAN RELAY Test, page 23-70 
(A-typel UNDER-HOOD 
Test, page 23-70 FUSE/RELAY BOX 


A/C DIODE 


(05: Optional А/С 


RADIATOR FAN 
CONTROL 

MODULE 

Terminals, page 23-119 


A/C COMPRESSOR 
CLUTCH RELAY 
Wire colors: YEL/BLK, (BLK/YEL), 
YEL/BLK (BLK/YEL), RED/BLU, and RED 
Test, page 23-70 


CONDENSER FAN 
Test, page 23-119 


ENGINE Removal, section 10 


COOLANT TEMPERATURE (ECT) 

SWITCH A 

Test, page 23-120 ENGINE 

Removal вес ТО COOLANT TEMPERATURE (ECT) RADIATOR FAN 
SWITCH B Test, page 23-1 19 
Test, page 23-120 Removal, section 10 


Removal, section 10 


Radiator Fan Control: 

When the engine coolant temperature is above approximately 223 °F (106 °C) after the engine has stopped, the radiator 
fan will run for about 15 minutes. Engine coolant temperature (ECT) switch A is in the thermostat housing. ECT 
switch B is located behind the water outlet housing. The radiator fan control module is located on the right side of the 
front floor, under the carpet. 


Radiator and Condenser Fan Controls 
Circuit Diagram (With A/C) 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example, YEL ' 
and YEL ? are not the same}. 


UNDER ~ HOOD FUSE/RELAY BOX 


No.32 (100A) No.33 (50A) 
IGNITION 
SWITCH 


3 
WHT/GRN BEKIYEL 
UNDER - DASH 
FUSE/RELAY 
BOX 


RADIATOR 
FAN 
RELAY 


BLU/BLK 
BLU/RED 


YEL! — WHT/GRN BLK/YEL 2 
RADIATOR FAN CONTROL MODULE 
BLU/RED WHT/GRN YEUWHT — WHT/YEL 
[WHT] 
BLU/RED BLU/RED 
BLU/RED 
Y iBLUI BLU/RED 


BLU/RED 


iC CONDENSER COOLANT 
FAN TEMPERATURE (ECT) 
SWITCHB 
ОМ: Above 
ENGINE ^F (1069 
COOLANT BONEL Со) 
TEMPERATURE (ECT) 
SWITCH A 
ОМ: Above 
199°F (93°C) F22A 1/H23A1 engine 
203°F (95°C) H22A1 engine 
RADIATOR 


CONDENSER 
FAN MOTOR FAN MOTOR 


BLK 


BLK 
1 1 1 1 1: With optional A/C 


6201 6101 
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Circuit Diagram (Without A/C) 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example, YEL ' 
and YEL? аге not the same). 
UNDER -HOOD FUSE/RELAY BOX 


BATTERY. No.32 (100A) ^ No.33 (50A) 
О IGNITION 
SWITCH 


BLK/YEL 3 


TN 
WHT/GRN 
; 6 BOX 


RADIATOR 
FAN 


BLU/BLK 
Вивер BLK/YEL 2 BLK/VEL ? 


RADIATOR FAN CONTROL MODULE 
BLU/RED 
BLU/RED 
BLU/RED 


BLU/RED 


ENGINE 
COOLANT 
TEMPERATURE (ECT) 
SWITCH B 
ON : Above 
ENGINE 
COOLANT Is oo] 
TEMPERATURE (ЕСТ) 
SWITCH A 
ОМ: Above 
199°F (93°C) F22A1/H23A1 engine 
BLK 


203°F (95°C) H22A1 engine 


RADIATOR 
FAN MOTOR 
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Radiator and Condenser Fan Controls 
Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


Item to be inspected 


it, loose or disconnected terminals 


< а 
= |= 
818 
=) 8 & 
«X ЕЗ * *|s2l9c ces 
9 9 o о $iElolo z 
5 а р: 
z >| >| B5) 5 2| 2| 
о 51 о5о 5 аа g| gf E 
Ф Ф ЕЕЕ ЗЕ 
2219240 f 6|е| 218 6 
855%55%98%% 88686 
221251291 aj olola © б 
«-[«-cax2|[—2 29 а alo 
езеҙе55|515| 5/58/56 
=ојсетајюв оон 
mlo flo 01-0155 ЕЕ 5 
чоч оф G/M б cic S|S3 5 ч ы 
:9|.9|.9|.9|s Sio o|S3|E€E с 5 
SECIS Cio Elo ec] + || о 5 & 3 fa) 
a S2 SVZ ee е 7 5 Б о о = а о 5 
o Ф Ф Ф oj Ф о 
ЕБ ЕЕ ЕБ ЕБ 8|8 S Е E| | 2 Б 
2 сос ос ос вре 2/8 8 2 
Symptom d -|moc-|imcimcic|acjulujluw« a о 
Only one fan runs (with engine G201 WHT/GRN (WHT/, 
running and A/C ON). 1 213 G301 BLU/BK, BLI/YEL, 
(G381) YEL', YEL/WHT or 
BLU/RED (BLU) 
Fans do not | Under all con- G101 
run. ditions. 1 21314 6401 | BLK/YEL?, BLU/RED 


G402 | or WHT/YEL 
G404 


4 


AIC ON 


Radiator fan control module G101 
fails to function properly. 6401 | WHT/GRN, BLK/YEL', 
G402 | WHT/YEL ог YEL' 

G404 


(): With optional A/C 
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Radiator Fan Control Module 


Terminals 


RADIATOR FAN 
CONTROL 
MODULE 


NOTE: See section 22 for the input test. 


Terminal 


Wire 


Connects to 


BLK 


Ground (G401, G402, G404) 


YEL/WHT 


Condenser fan relay (Coil ©) 


BLK/YEL 


Power supply (For radiator 

fan and condenser fan relays 
via radiator fan control mod- 
ule with ignition switch ON) 


YEL 


Radiator fan relay (Сой &) 


BLU/RED 


Radiator fan and condenser 
fan relays (Coil Ө) 


BLK/YEL 


161 (Control module reset 
signal) 


WHT/GRN 


Power supply (For radiator 
fan control module with 
ignition switch OFF) 


WHT/YEL 


Engine coolant temperature 
(ECT) switch B 


1. 


Fan Motor Test 


Disconnect the 2-P connectors from each fan motor. 


CONDENSER FAN MOTOR RADIATOR FAN MOTOR 


View from terminal side 


Test the motor by connecting battery power to the 
A terminal, and ground to the B terminal. 


If the motor fails to run or does not run smoothly, 
replace it. 


23-119 


Radiator and Condenser Fan Controls 
Engine Coolant Temperature (ECT) Switch Test 


NOTE: Bleed air from the cooling system after install- 3. Heat the water or engine oil and check coolant tem- 
ing the engine coolant temperature (ECT) switch (see sec- perature with a thermometer. 
tion 10). 
. Check each ECT switch for continuity between the 
1. Remove ECT switch A from the thermostat housing A and B terminals according to the table. 
and ECT switch B from the water outlet housing. 


Suspend each ECT switch in a container of water Terminal 


or engine oil as shown. Operation Temperature 


NOTE: The illustration shows ECT switch A. B FAZA THZSAT ТАБА овар 
SWITCH 
A 


H22A1 engine { Bo 208) 


35° — 44°F (2? — 7C ) lower than 
the temperature when it goes on. 


217° -228?F 
{103° - 109} 
SWITCH 


39° - 48°Ғ (4? – 97 ) lower than 
THERMOMETER the temperature when it goes on. 


WATER or 
ENGINE OIL (SWITCH B) 


23-120 


Gauge Assembly 


Component Location Index 


SUB GAUGE ASSEMBLY 
Gauge Location Index, page 23-125 
Bulb Location, page 23-132 
Disassembly, page 23-135 
Removal, page 23-130 
FUEL GAUGE SENDING UNIT 
Test, page 23-140 MAIN GAUGE ASSEMBLY 
Replacement, page 23-140 Gauge Location Index, page 23-124 
Bulb Location, page 23-132 
Disassembly, page 23-134 
Removal, page 23-130 


BRAKE FLUID LEVEL SWITCH 
Test, page 23-143 


PARKING BRAKE SWITCH 
Test, page 23-143 y 


ENGINE OIL PRESSURE SWITCH 
Test, page 23-138 


ENGINE COOLANT TEMPERATURE (ECT) GAUGE 
SENDING UNIT 
Test, page 23-142 


VEHICLE SPEED SENSOR (VSS) 
Description, page 23-123 

Input Test, page 23-136 
Replacement, page 23-138 
Troubleshooting, page 23-136 


Description 


Cableless Speedometer: 


This consists of a newly developed electrical vehicle speed sensor (VSS), a control circuit, and bobbin-type movements 


to eliminate the engine noise transmitted by a cable, and the speed needle vibration caused by cable failure. This design 
is ideal for the limited space available. 


SPEEDOMETER 
SPEED PULSE 


CONTROL 
CIRCUIT 


ODO/TRIP METER 


STEPPER MOTOR 
MAGNET 


Engine Coolant Temperature (ECT) Gauge: 
The gauge is divided into seven segments which light up in response to signals from the ECT gauge unit. 


3rd segment 4th segment 


! 5th segment 
i 
1 


2nd segment Se 6th segment 


7th segment 
(RED ZONE) 


Fuel Gauge: 
The gauge is divided into 20 segments which light up in response to signals from the fuel gauge unit. 


ыш. т 


=~ ғұ 
Қай 2 


(RED ZONE) 


Gauge Assembly 


Gauge/Terminal Locations Index 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, instali 
the short connector(s} on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


CONNECTOR “С” (Carries the SRS indicator signal) 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. SRS MAIN HARNESS 
After service, reconnect power to the radio and turn it 
on. When the word "CODE" is displayed, enter the 
customer's 5-digit code to restore radio operation. 


Main Gauge Assembly: 


CONNECTOR “С” 


A/T GEAR POSITION 
INDICATOR SYSTEM 
See, page 23-144 


В10-4----В1 


SPEEDOMETER 

Indicates 60 mph [60 km/h] 
at 1,026 [637] rpm of the 
vehicle speed sensor (VSS). TACHOMETER 
Indicates 100 rpm at 
200 pulses per minute 
of the ignition control 


CONNECTOR “В” 


CONNECTOR “А” module (ICM) 


23-124 


Sub Gauge Assembly: 


CONNECTOR 


CONNECTOR “ғ” 


Lr 


Ғ5«-----Ғ 6000000 0000000 
90000000, 00000004 


ЕЗ0«- - - - -- E15 


CONNECTOR “D” 


D10- – ~ 01 


loo0000000 


CLOCK 
Circuit Diagram 23-218 


86 – – – -61 


CONNECTOR “6” 


“ FUEL GAUGE: 
Gauge Test, page 23-139 
* ENGINE COOLANT TEMPERATURE (ECT) GAUGE: 
Gauge Test, page 23-142 
* FUEL/TEMPERATURE CONTROL 
CIRCUIT: 
Circuit Diagram 23-129 


Gauge Assembly 


Circuit Diagram 


IGNITION 
UNDER - HOOD FUSE/RELAY BOX H 


SWITC 
BATTERY 
No.32(100A) No.33 (50A) 
+) dh © i О мнт о BLK/YEL 


UNDER- DASH 
FUSE/RELAY 
BOX 


No.51 (20A) COMBINATION 
FUSE ee LIGHT SWITCH 
RED/YEL YEL' RED/BLK 


BEAM SRS Sena 
INDICATOR 

INDICATOR INDICATOR 

UGHT 2) UGH UGHT 


(1.4W] 


BLK 


G 


$88 


23-126 


GAUGE 
LIGHTS 
(3Wx5) 


(1.400) (1.470) 
RED/BLU BLK BLU 
DIMMER SRS UNIT DASH LIGHTS 
RELAY BRIGHTNESS 
CONTROL 
UNIT 


TRANSMISSION 

CONTROL 

MODULE (ТСМ) 
—— 


Sa НЕЕ ЫН 


A/T GEAR 

POSITION INDICATOR 
DIMMING CIRCUIT 
---- 


BLK/VEL 


ЇЇ 


IGNITION 
CONTROL 
MODULE 
(ICM) 


TACHOMETER 


TACHOMETER 
DRIVE CIRCUIT 


AWS 
INDICATOR 
UGHT 
(1.4%) 


ODO/TRIP METER 
DRIVE CIRCUIT 


- AWS CONTROL UNIT 
- TRANSMISSION 


CONTROL MODULE (TCM) ORN BLK/YEL 


- CRUISE CONTROL UNIT 
- ECM 


(cont'd) 


Gauge Assembly 


Circuit Diagram (cont'd) 


From 
PREVIOUS 
PAGE YEL! Еф 
DAYTIME RUNNING 
LIGHTS CONTROL COMBINATION No.2 (7.5A) 
UNIT (Canada) LIGHT SWITCH FUSE (ST signal) 
RED/WHT BLK/YEL RED/BLK BLU/RED 
E18 E2 SUB GAUGE ASSEMBLY 
; CRUISE CONTROL 
i DIMMING CIRCUIT 
' DRL CHARGING ( 
) INDICATOR | SYSTEM 
LIGHT LIGHT 
Bw (3W) 
a Б. ird cc m a ае ттт —a m ea id A —PÁqx—n P ^ 
BLU WHT/BLU Ki 
- 4WS CONTROL UNIT 
- ABS CONTROL UNIT 
DAYTIME RUNNING CRUISE | 
LIGHTS CONTROL 
UNIT (Canada) parrot сінде (саса а E араа айрыны =a GRNRED 
VOLTAGE GRN/RED + GRN/RED 
9 GRN/RED GRN/RED GRN/RED 


PARKING 


23-128 


MALFUNCTION 


INDICATOR 
LAMP (MIL) 
iw) 


5. JWHT 
ECM 


SEAT BELT 
REMINDER 
UGHT 
iw) 


LOW OIL 
PRESSURE 
INDICATOR 
LIGHT 
(aw) 

E12 E26 
YEURED YELRED 


YEL/RED y V 
“--у--- 


INTEGRATED 
CONTROL UNIT 


ENGINE OIL 
PRESSURE 
SWITCH 


ABS 
INDICATOR 
LIGHT 


BLU/RED 


ey 
ABS CONTROL 
UNIT 


COMBINATION 
LIGHT SWITCH 


CANCEL 

SWITCH 
Built into. 
dash lights 
brightness 
controller 


RED/BLK 


FUEL/ENGINE COOLANT TEMPERATURE (ECT) 


CONTROL CIRCUIT 


FUEL 
INDICATOR 
LIGHT 


FUEL GAUGE 
SENDING UNIT 


FUEL UNIT 


CLOCK 


DASH LIGHTS 
BRIGHTNESS 
CONTROL 
UNIT 


ENGINE COOLANT. 
TEMPERATURE (ECT} 
SENDING 

UNIT 


Gauge Assembly 


Removal 


CAUTION: 2. Remove the screws and the instrument panel visor. 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install ) 
the short connector(s) on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


NOTE: The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer's code number before 

— Disconnecting the battery. 

— Removing the No. 43 (10 A) fuse. VISOR 

(In the under-hood fuse/relay box) 

— Removing the radio. 

After service, reconnect power to the radio and turn it 

on. When the word ''CODE'' is displayed, enter the 

customer's 5-digit code to restore radio operation. 3. Remove the screws and the black face panel, then 
disconnect the 6-P connector from the clock reset 
switch. 


6-P 
CONNECTOR 


BLACK FACE PANEL 


SRS MAIN HARNESS 


1. Remove the tweeter covers from the dashboard. 


TWEETER 
COVERS 


23-130 


Main Gauge Assembly: Sub Gauge Assembly: 


4. Remove the four screws from the main gauge 6. Remove the four screws from the sub gauge р 
assembly. assembly. 


MAIN GAUGE ASSEMBLY 


Place a cloth over the dashboard to protect the 7. Place а cloth over the dashboard to protect the sub 


main gauge assembly, then pull the assembly out gauge assembly, then pull the assembly out and | 
and disconnect its connectors. disconnect its connectors. 


PROTECTIVE CLOTH 


PROTECTIVE CLOTH 


Gauge Assembly 


Bulb Locations 


Main Gauge Assembly: 


HIGH BEAM INDICATOR LIGHT (1.4 W) 


LEFT TURN SIGNAL INDICATOR LIGHT (1.4 W) 
RIGHT TURN SIGNAL INDICATOR LIGHT (1.4 W) 


SRS INDICATOR LIGHT (1.4 W) 
4WS INDICATOR LIGHT (1.4 W) 


GAUGE LIGHTS (3 W x 5) 


23-132 


Sub Gauge Assembly: 


LOW FUEL INDICATOR LIGHT (3 W) 


CRUISE LIGHT (3.2 W) 
ABS INDICATOR LIGHT (3 W) 


BR: 
INDICATOR АКЕ SYSTEM LIGHT (3 W) 


LIGHT (3 W) 
(Canada) DOOR SEAT BELT REMINDER LIGHT (3 W) | 
INDICATOR ; 
LIGHT (3 W) CHARGING SYSTEM LIGHT (3 W) 
BRAKE BULB 
INDICATOR LIGHT (3 W) MTS WIE Aron 
(3 W) LOW OIL PRESSURE INDICATOR LIGHT (3 W) 


MALFUNCTION INDICATOR 
LAMP (MIL) 
(3 W) 


Gauge Assembly 


Disassembly 
Main Gauge Assembly: ons INDICATOR 
N MOUNTING SCREWS б 
NOTE: ODO/TRIP METER MOUNTING (x2) 


Р ^ ЛЕЕ SCREWS (х3) 
@ Handle the terminals and printed circuit boards 


carefully to avoid damaging them. 
€ If either the speedometer or the tachometer is faulty, 
replace them both as a unit. 


| 
(CAG A ОКС 


` SPEEDOMETER MOUNTING SCREWS (х3) 


| 


PRINTED CIRCUIT BOARD С 


HOUSING 


ODO/TRIP METER 
Troubleshooting, page 23-136 


A/T GEAR POSITION 
INDICATOR COVER 


FACE PANEL 


TACHOMETER 
Specification, page 23-124 


A/T GEAR POSITION 
INDICATOR а, 
Раде 23-144 


PRINTED CIRCUIT BOARD В Gy : ияж 


SPEEDOMETER 
Specification, 
page 23-124 


CIRCUIT BOARD 
COVER 


23-134 


Sub Gauge Assembly: 


NOTE: Handle the terminals and printed 
boards carefully to avoid damaging them. 


REAR COVER 


FUEL/ENGINE COOLANT 
TEMPERATURE (ECT) 
GAUGE 

Test, page 23-139, 142 


circuit 


ao o qao "a 


PRINTED CIRCUIT BOARD/REAR COVER 
MOUNTING SCREWS (x 16) 


CLOCK 
Terminal, page 23-218 


49 PRINTED CIRCUIT 
BOARD 


FRONT HOUSING 


Speedometer/Trip Meter/Odometer 
Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


a —_— 
Item to be inspected | | % © % 
= а a £ 
%> [2] в 
25 > 5 
= o bs m" 
4% = 9 5 t 
wn 9 © с t © 
-= 9 Ф Ф + 
ос ы a a с 
о ы 8 z v с 2 
NS o [1] 3 o 9v 5 
o = E o o os 2 
ox 2 ES а 58 = 
85 Е а o ее ЕЖ; % 
ao] o Қы o о о Ф Ф 
ec o | Ф о Ф ЕЗ = 
22 Ф = = 29 5 3 
o 9 с 42 со n 
22 a 9 = о 5 9 - o 
Symptom at [7] [e] a > а оо > 
Odometer and trip meter work, but speedometer does 1 2 
not. 
Speedometer works, but odmeter and trip meter do 1 2 3 
not. 
Speedometer, odometer, and trip meter do not work. 1 І 2 3 


NOTE: VSS ground is via ECM (G101). 


VSS Input Test {At harness side of 3-P connector) 
Test: Desired result 


No. Wire 
BLK 


Test condition 


Under all conditions Check for continuity to ground: 


There should be continuity. 


Possible cause if result is not obtained 


“Ап open in the wire. 
Poor ground (6101). 


There should be about 5 V 


2 | BLK/YEL | Ignition switch ОМ Check for voltage to ground: * Blown No. 23 (15 A) fuse 
There should be battery * Short to ground 
voltage. 

3 ORN Ignition switch ON Check for voltage to ground: * Short to ground 


* An open in the wire. 


NOTE: A short to ground in the ORN wire can be caused by a short in any component connected to it. 


VSS Test 
Speedometer does not work. 


Inspect No. 23 (15 A) fuse in 
under-dash fuse/relay box before 
testing. 


Disconnect the 3-P connector at 
the VSS. 


Turn the ignition switch ON. 


Measure voltage between the 
BLK/YEL wire terminal and the 
BLK wire terminal in the harness 
side of the 3-P connector. 


(To next page) 


View from terminal side 


3-P CONNECTOR 


(From previous page) 


is there battery voltage? 


YES 


NO 


Measure voltage between the 
ORN and the BLK wire terminals. 


Is there about 5 V? 
YES 


Check for continuity between 
the BLK terminal and body 


ground. 


Is there continuity? 


NO 


Repair open between VSS and 
ground G101 via ECM. 


| YES 


NO 


Repair open in the BLK/YEL wire, 
between the VSS and the under- 
dash fuse/relay box. 


Reconnect the 3-P connector at 
the VSS. ; 


Raise the front of the car and 
support it with stands. 


Repair open in the ORN wire or 
short to body ground. 


Touch a probe to the ORN wire 
and connect it to body ground 
through a voltmeter. 


= 


Put the car in neutral with key 
ON. 


Slowly rotate one wheel with the 
other wheel blocked. 


| 


Does voltage pulse from O to 
about 12 V? 


NO 


Replace the VSS {see page 
23-138). 


YES 


Disconnect the 16-P connector 
at the speedometer. 


Touch a probe to the ORN wire 
and connect it to body ground 
through a voltmeter. 


Slowly rotate one wheel with the 
other wheel blocked. 


Does the meter indicate 
pulsing voltage? 


YES 


NO 


Replace the speedometer. 


Repair open in the ORN wire be- 
tween the VSS and the speedo- 
meter. 


Engine Low Oil Pressure 
Vehicle Speed Sensor (VSS) Indicator System 


Replacement Switch Test 


Disconnect the 3-P connector from the vehicle 
speed sensor (VSS). 


Remove the YEL/RED wire from the engine oil 

pressure switch. 

Remove the mounting bolts, then remove the VSS. Check for continuity between the positive terminal 

and the engine (ground). 

NOTE: The VSS drive link is a very small part, be 

careful not to lose it. @ There should be continuity with the engine 
stopped. 

€ There should be no continuity when the engine 
runs. 


3-P CONNECTOR MOUNTING 
BOLT 


MOUNTING ENGINE OIL PRESSURE SWITCH 


18 N-m (1.8 kg-m, 13.0 Ib-ft) 
1/8 іп. BSP (British Standard 
Pipe Taper) 28 threads/inch. 


OIL FILTER Use proper liquid sealant. 


3. Install in the reverse order of removal. 


P 
YEL/RED WIRE OSITIVE TERMINAL 


Ҥ the switch fails to operate, check the engine oil 
level. If the engine oil level is OK, check the engine 
oil pressure and, if necessary, inspect the oil pump 
(see section 8). 


Fuel Gauge 


Gauge Test 


NOTE: Refer to page 23-129 for the circuit diagram of 
the fuel gauge. 


1. 


Check the Мо. 13 (10 A) fuse in the under-dash 
fuse/relay box before testing. 


Open the trunk. 
Remove the fuel tank access panel. 


Disconnect the 5-P connector from the fuel gauge 
sending unit. 


FUEL TANK 
ACCESS PANEL 


YEL/GRN CONNECTOR 


ВЕ 


YEL/WHT 


View from terminal side. 


Connect the voltmeter positive probe to the 
YEL/GRN terminai and the negative probe to body 
ground, then turn the ignition switch ON. 

There should be between 5 and 8 V. 


@ If the voltage is as specified, go to step 5. 
If the voltage is not as specified, check for: 
An open in the YEL or YEL/GRN wire. 
Loose or disconnected terminals. 

Faulty fuel gauge. 


Turn the ignition switch OFF. Connect a jumper 
wire between the YEL/GRN and YEL/WHT 
terminals. 


CAUTION: Do not connect power and ground to 
the terminalis; it will damage the fuel gauge. 


Turn the ignition switch ON, and check if the gauge 
indicates “F” 


CAUTION: Disconnect the jumper wire as soon as 
the gauge reaches “Ғ”, or you will damage the 
gauge. 


€ If the fuel gauge does not work at all, replace it. 
ө If the fuel gauge is OK, inspect the sending unit. 


Fuel Gauge 
Sending Unit Test 


Fines Do not smoke while working on the fuel 
system. Keep open flame away from the work area. 


Open the trunk. 
Remove the fuel tank access panel. 


With the ignition switch OFF, disconnect the 5-P 
connector from the fuel gauge sending unit. 


Remove the five nuts, then take the sending unit 
assembly out of the fuel tank. 


FUEL GAUGE 
SENDING UNIT 


FUEL TANK 


5. Measure the resistance between the A and B 
terminals. 
€ If it is more than about 270—330 0, replace the 
fuel sending unit. 
@ If it is within about 270—330 Q, go to step 6. 


23-140 


Check the resistance between the B and C ter- 
minals. It should change evenly as you change the 
position of the float. 


€ If it does not change evenly, replace the fuel 
sending unit. 
€ If it changes evenly, go to step 7. 


Support the sending unit on a workbench in the 
position shown. 


Top of the workbench (Bottom of the fuel tank) 


8. Measure the resistance between the B and C ter- 
minals by moving the float to the distances listed 
for E (EMPTY), 1/2 (HALF FULL), and F (FULL). 


1/2 F 
116-188 | 239-314 


E | 1/2 | F | 
20.5 mm | 73.6 mm 126 mm 
(0.80 in) (2.90 in) (4.7 in) 


9. If unable to obtain the above readings, replace the 
fuel gauge sending unit. 


Low Fuel Indicator System 
Indicator Light Test 


NOTE: Refer to page 23-127 for the diagram of the low 
fuel indicator circuit. 


1. 


Park the car on level ground. 


Do not smoke while working on the 
fuel system. Keep open flame away from the work 
area. Drain fuel only into an approved container. 


Drain the fuel tank into an approved container. 
Then install the drain bolt with a new washer. 


Add less than 9.0 (2.4 U.S. Gal, 2.0 Imp. Gal) of 
fuel and turn the ignition switch ON. 

The low fuel indicator light should come on within 
four minutes. 


LOW FUEL INDICATOR LIGHT 
(In the sub gauge assembly) 


€ If the light goes on within four minutes, go on to 
step 5. 

€ if the light does not go on within four minutes, 
go on to step 4. 


Remove the fuel tank access panel and disconnect 
the 5-P connector from the fuel gauge sending unit. 
Connect the GRN/WHT terminal to the BLK ter- 
minal with a jumper wire. 


€ if the light comes on, the problem is the sending 
unit. 

€ if the light does not come on, the problem is an 
open in the GRN/WHT wire to the gauge 
assembly, no power to the gauge, a bad bulb, or 
poor ground. 


FUEL TANK ACCESS 
PANEL 


FUEL GAUGE CONNECTOR 
G UNIT А 
SENDIN GRN/WHT 


View from terminal side. 


5. Add one more gallon of fuel [approx. 4 (1.1 U.S. 
Gal, 0.9 Imp. Gall]. 
The light should go off within four minutes. 


Engine Coolant Temperature (ECT) Gauge 


Gauge Test 


NOTE: Refer to page 23-129 for the circuit diagram of 
the engine coolant temperature (ECT) gauge. 


1. 


Check the No. 13 (10 A) fuse in the under-dash 
fuse/relay box before testing. 


Make sure the ignition switch is OFF, then discon- 
nect the RED wire from the ECT sending unit and 
ground it with a jumper wire. 


RED WIRE 


ECT SENDING UNIT 


Turn the ignition switch ON. Check that the 
segments of the ECT gauge light up. 


CAUTION: Turn the ignition switch OFF im- 
mediately after the segments light up. Failure to do 
so may damage the gauge. 


€ If the segments do not light up, check for an 
open in the YEL or RED wire. If the wire is OK, 
replace the ECT gauge. 
If the segments light up, check the sending unit. 


23-142 


Sending Unit Test 


Disconnect the RED wire from the sending unit. 
With the engine coid, use an ohmmeter to measure 


resistance between the positive terminal and the 
engine (ground). 


POSITIVE TERMINAL ECT SENDING UNIT 


Check the temperature of the coolant. 


Run the engine and measure the change in 
resistance with the engine at operating tempera- 
ture (radiator fan comes on). 


Coolant 133°F (56°C) 
Temperature (Engine cold) 


185°F (859С)- 
212°F (100°C) 


5. 


Resistance (0) 142 49-32 


И the readings you get are substantially different 
from the specifications above, replace the ECT sen- 
ding unit. 


Brake System Light 
Parking Brake Switch Test 


Remove the floor console and disconnect the con- 
nector from the switch. 


Check continuity between the positive terminal and 
body ground. 


Ф There should be continuity with the brake lever 
up. 

@ There should be no continuity with the brake 
lever down. 


BRAKE LEVER 


POSITIVE 
TERMINAL 


BODY GROUND 


Canada: 


NOTE: ff the parking brake switch is OK, but the brake 
system light does not work, perform the input test for 
the daytime running lights control unit (see page 
23-180). 


Brake Fluid Level Switch Test 


Remove the reservoir cap. Check that the float 
moves up and down freely; if it doesn’t, replace the 
reservoir cap assembly. 


Check for continuity between the terminals with 
the float up and down. 


€ There should be continuity with the float down. 
€ There should be no continuity with the float up. 
Replace the reservoir cap assembly if necessary. 


RESERVOIR CAP 


Has a built-in 
magnet 
DOWN POSITION 


Switch contacts closed 
when float drops. 


UP POSITION 
Switch contacts open, at 
proper fluid level. 


A/T Gear Position Indicator 
r- Component Location Index 


CAUTION: 

© All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


MAIN GAUGE ASSEMBLY 
Removal, page 23-130 
Disassembly, page 23-134 SRS MAIN HARNESS 
INTERLOCK SYSTEM 

See page 23-158 


A/T GEAR POSITION 
INDICATOR 

Input Test, page 23-146 

Bulb Replacement, page 23-150 


TRANSMISSION CONTROL MODULE (TCM) 
See Automatic Transmission, 
section 14 


A/T GEAR POSITION SWITCH 
Test, page 23-148 
Replacement, page 23-149 


Circuit Diagram 


UNDER - DASH 
FUSE/RELAY ВОХ 


ES 


+ ECM 

- TRANSMISSION 
CONTROL 
MODULE (ТСМ) 


{In the таіп gauge assembly) 


(1,420) [0.12w) 141.120) 


е. 
I 
ЕЗ 


IS 


+ TRANSMISSION 
CONTROL 
MODULE (ТСМ) 


+ INTERLOCK 


CONTROL UNIT SENT, 


GRN/RED 


GRN/RED 
GRN/BLK 
GRN/BLU 
GRN/YEL 
LT GRN/WHT 


COMBINATION 
LIGHT SWITCH 


RED/BLK 


AIT GEAR 
POSITION SWITCH 


DASH LIGHTS 
BRIGHTNESS 
CONTROL UNIT 


TRANSMISSION 

CONTROL 

MODULE (TCM) 
m 


COMBINATION 
LIGHT SWITCH 


Y 


YEL'  RED/BLK YEL? — GRN/ORN 


TRANSMISSION 
ROL 


CONTI 
MODULE (ТСМ) 
А 


DASH LIGHTS 
BRIGHTNESS 
CONTROL UNIT 


AIT Gear Position Indicator 
Indicator Input Test 


CAUTION: 

* All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

@ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

* After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


1. Remove the main gauge assembly from the dash- 
board (see page 23-130). 


2. Disconnect the 16-P and 10-P connectors from it. SRS MAIN HARNESS 


3. Inspect the connector and socket terminals to be 
sure they are all making good contact. 


€ !f the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 
€ If the terminals look OK, make the following in- 
put tests at the connector. 
— If a test indicates a problem, find and correct 
the cause, then recheck the system. 
— If all the input tests prove OK, the indicator 
must be faulty; replace the gauge assembly. 


NOTE: Different wires with the same color have 
been given a number suffix to distinguish them 
(YEL' and YEL? are not the same). 


View from wire side 
LT GRN/WHT 


View from wire side 


TA V4 


GRN/RED 


RED/BLK GRN/ORN 


YEL' 


GRN/YEL 


10-P CONNECTOR “Вв” 16-Р CONNECTOR “A” 


MAIN GAUGE ASSEMBLY 
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Test condition 


Test: Desired result 


Under all conditions. 


Possible cause if result is not obtained 


Check for continuity to ground: 
There should be continuity. 


* Poor ground (6401, G402, 6404). 
« An open in the wire. 


Ignition switch ON. 


Check for voltage to ground: 
There should be battery 
voltage. 


P Blown No. 1 (10 A) fuse. 


(In the under-dash fuse/relay box) 
* An open in the wire. 


GRN/WHT 


Shift lever in [P]. А 


NOTE: Don't push the 
brake pedal. 


GRN/RED 


Shift lever in 


GRN 


Shift lever in 


GRN/BLU 


Shift lever in 


GRN/YEL 


Shift lever in 


LT GRN/ 
WHT 


R 

N]. 
[Ds]. 

2 
[1] 


Shift lever in 


Check for continuity to ground: 
There should be continuity. 
NOTE: There should be no 
continuity in any other 
position. 


* Faulty A/T gear position switch. 
* Poor ground (G401, G402, 6404). 
* An open in the wire. 


1 
RED and 


RED/BLK 


Combination light switch 
ON and dash lights 

brightness control dial oni 
full bright. 


Check for voltage between 
RED/BLK and RED terminals: 
There should be battery 
voltage. 


* Faulty dash lights brightness con- 
trol system. 
* An open in the wire. 


GRN/ORN 


ignition switch ON and 
shift lever in any posi- 


tion except [D4]. 


Check for voltage to ground: 
There should be battery 
voltage for two seconds after 
the ignition switch is turned 
ON, and less than 1 V two 


seconds later. 


Ignition switch ON and 
shift lever in any posi- 


tion except [D4]. 


Check for voltage to ground: 
There should be less than 1 V 
for two seconds after the igni- 
tion switch is turned ON, and 
more than 5 V two seconds 
later. 


• Faulty transmission control module 
(TCM). 
* An open in the wire. 


* Faulty TCM. 
* An open in the wire. 


Ignition switch ON. 


Check for voltage to ground: 
There should be more than 
11 V. 


* Faulty ECM or TCM. 
* An open in the wire. 


A/T Gear Position Indicator 
A/T Gear Position Switch Test 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

* Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

@ Repiace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

© After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 

SRS MAIN NARNESS 
Remove the console, then disconnect the 12-P and 
3-P connectors from the switch. 


Check for continuity between the terminals in each 
Switch position according to the table. 
12-P CONNECTOR 

@ Move the lever back and forth at each position AIT GEAR 
without touching the push button, and check for 4 POSITION SWITCH 
continuity within the range of free play. 

€ if there is no continuity within the range of free 
play, adjust the position of the switch as 
described on the next page. 


View from 
wire side 


A/T Gear Back - up Neutral 
Position Light Position 
Switch Switch Switch 


Terminal 


Position 


| 


EIE 
9|9|9 


B 
о 
О 


| {| | 
ШЕН 
O 


a 
О 
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A/T Gear Position Switch 
Replacement 


1. Remove the console, then disconnect the 12-P and 
3-P connectors from the switch. 


AIT Gear Position Switch 
Adjustment 


1. Shift to the|P | position and loosen the switch nuts. 


2. Slide the switch rearward [up to 2.0 mm (0.08 іп)! 
until there is continuity between No. 8 and No. 11 
terminals within the range of free play of the shift 

lever. 


2. Remove the two mounting nuts and remove the 
switch. 


SWITCH SLIDER (In position 


Recheck for continuity between each of the 
terminals. 


SHIFT LEVER 


NOTE: 
€ If adjustment is not possible, check for damage 
to the shift lever detent and/or bracket. 
If there is no damage, replace the A/T gear posi- 
tion switch. 
€ The engine should start when the shift lever is in 
position |Р | anywhere within the range of free 
play. 


Free play 


|o 


LOCK PIN 


i A/T GEAR POSITION 
MOUNTING SWITCH 
NUTS 


3. Position the slider on the new switch to position [P] 
as shown above. 


Shift the lever to ‘’Neutral’’, then slip the switch in- 
to position. 


Attach the switch with the two mounting nuts. 


Р М 


Test the switch іп the and positions. 


NOTE: The engine should start when the shift 
lever is in position | P ] anywhere іп the range of free 
play. 


7. Connect the 12-P and 3-P connectors, clamp the 
harness, and install the console. 


Adjust rearward 


TAY 
70 mm (0.08 іп)! 


A/T Gear Position Indicator 
Bulb Replacement 


CAUTION: 
€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 
€ Before disconnecting the SRS wire harness, install | 
the short connector(s) оп the airbag(s) (see page 
23-294). 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 
After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


SRS MAIN HARNESS 


Remove the main gauge assembly (see page 
23-130). 


Disassemble the main gauge assembly (see page 
23-134). 


Remove the bulb from the A/T gear position in- 
dicator circuit board. 


BULB (1.12 W) 


A/T GEAR POSITION 
INDICATOR 
CIRCUIT BOARD 


4. Install the indicator in the reverse order of removal. 
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Safety Indicator [s 


Component Location Index 


CAUTION: 
€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 
€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 
€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 
€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. SRS MAIN HARNESS 


SAFETY INDICATOR (In the sub gauge assembly) 
Troubleshooting, page 23-156 
Removal, page 23-130 


d Input Test, page 23-154 


Bulb Replacement, page 23-133 


CEILING LIGHT 
Test/Replacement, page 23-190 


HIGH MOUNT BRAKE LIGHT 
Replacement, page 23-195 
BRAKE SWITCH PASSENGER'S DOOR SWITCH 
Test, page 23-195 Test, page 23-191 


TRUNK LIGHT 
Test, page 23-189 


RIGHT BRAKE LIGHT 
FAILURE SENSOR 
Test, page 23-157 


DRIVER'S DOOR SWITCH 
Test, page 23-191 


LEFT BRAKE LIGHT 
FAILURE SENSOR 
Test, page 23-157 


TRUNK LATCH SWITCH 
Test/Replacement, page 23-189 


Safety Indicator System: 

Bulbs are used to indicate when the trunk lid or a door is not fully closed, or when a brake light is faulty. The bulbs will re- 
main ON for about two seconds after the ignition switch has been turned ON to show that the system circuit is 
functioning. 


Brake Light Bulb Failure Indicator: 

If all brake light bulbs are OK, the indicator light stays off because the WHT/GRN wire is constantly being grounded by 
the two brake light failure sensors connected in series. With the brake light off, the ground is provided through the diode, 
the failure sensor relay coil, and the bulb filaments. With the brake light on, all four relays (three in the left sensor, one in 
the right sensor), connected in series, supply ground. If either of the two bulbs is not working, the chain is broken and the 
WHT/GRN wire is not being grounded. The indicator light comes on. 


Safety indicator 


Circuit Diagram 


UNDER - HOOD 


FUSE/RELAY BOX 


WHT/YEL EDO s M 


WHT O е, BLK/YEL 


IGNITION 
SWITCH 


No.32 
(100A) 


No.33 (50A) 


UNDER - DASH 
FUSE/RELAY BOX 


WHT/BLU 
H WHT/GRN 
WHT/BLU WHT/BLU 


(In the sub gauge assembly) 


CEILING TRUNK 
LIGHT 


Ó Ó Ó Ó Ó 
SAFETY INDICATOR CIRCUIT 
o Q o 


GRN/BLK BLK/AWHT GRN/BLK GRN/BLU GRN/RED BLK 


: INTEGRATED 
CONTROL 
NIT UNIT 
- POWER : POWER 
DOOR LOCK DOOR LOCK 
CONTROL CONTROL 
UNIT UNIT 


GRN/BLU GRN/RED 


DRIVER'S 
DOOR 
SWITCH 


PASSENGER'S 
DOOR SWITCH 


um LES WHT/YEL WHT/YEL 


WHT/GRN 


WHT/YEL 
BRAKE 
SWITCH 
GRN/WHT 
GRN/WHT 
GRN/WHT GRN/WHT УУНТ/ОНМ 
+ ECM 
‚ TRANSMISSION CONTROL GRN 
MODULE (TCM) 
“ CRUISE CONTROL UNIT 
: ABS CONTROL UNIT 
LEFT B IGHT 
i TAILLIGHT ; AILLIGHT 


E LEFT RIGHT 
FAILURE FAILURE 
SENSOR SENSOR 


BLK GRN/BLU GRN/BLU BLK 


HIGH MOUNT 
BRAKE LIGHT 
(21СРх2) 


Safety Indicator 
Indicator Input Test ————— — — ———— — ———— —— ———————————— | 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

Ф Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

Ф After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


1. Remove the sub gauge assembly from the dash- 
board (see page 23-130). 


2. Disconnect the 30-P connector from the sub gauge 
assembly. 


SRS MAIN HARNESS 


3. Inspect the connector and socket terminals to be 
sure they are all making good contact. 


€ if the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 


system. 

€ If the terminals look OK, make the following in- 

put tests at the connector. 

— If a test indicates a problem, find and correct 
the cause, then recheck the system. 

— If all the input tests prove OK, the printed cir- 
cuit board must be faulty; replace it. 


View from wire side 


GRN/RED 


BLK/WHT 


GRN/BLU WHT/GRN 


30-Р CONNECTOR “ʻE” SUB GAUGE ASSEMBLY 


Test condition 


Under ail conditions. 


Test: Desired result 


Possible cause if result is not obtained 


Check for continuity to ground: 


There should be continuity. 


* Poor ground (G401, G402, G404). 


Ignition switch ON. 


Check for voltage to ground: 
There should be battery 
voitage. 


* Blown No. 13 (10 A) fuse. 
{In the under-dash fuse/relay box) 
“Ап open in the wire. 


WHT/GRN 


Brake pedal pushed. 


Check for continuity to ground: 
There should be less than 4 КӘ. 


* Blown No. 41 (15 A) fuse. 

* Faulty brake switch. 

* Blown brake light bulb. 

* Faulty brake light failure sensor. 
* Poor ground (G521, 6551). 

* An open in the wire. 


GRN/BLK 


Trunk lid open. 


Check for continuity to ground: 


There shouid be continuity. 
NOTE: Before testing, remove 
No. 46 (15 A) fuse in the 
under-hood fuse/relay box. 


* Faulty trunk latch switch. 
* Poor ground (G521). 
* An open in the wire. 


BLK/WHT 


Ceiling light switch in 
MIDDLE position. 


Connect to ground: Ceiling 
light should come on. 


* Blown No. 46 (15 A) fuse. 
* Faulty ceiling light. 
* An open in the wire. 


GRN/BLU 


GRN/RED 


Driver's door open. 


Passenger's door open. 


Check for continuity to ground: 


There should be continuity. 
NOTE: Before testing, remove 
No. 44 (15 A) and No. 46 (15 
A) fuses in the under-hood 
fuse/relay box. 


* Faulty door switch. 
* An open in the wire. 
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Safety Indicator 
Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


д сони | 
item to be inspected 


(Іп the under-dash fuse/relay box) 


Blown Мо. 13 (10 A) fuse 
Blown No. 46 (15 A) fuse 
(In the under-hood fuse/relay box) 
Safety indicator input test 
Blown bulb 

Brake light failure sensor 
Door switch 

Trunk latch switch 

Poor ground 

Open circuit, loose or 
disconnected terminals 


Symptom 


No indicators operate. 


Indicator lights do not come on when the 
ignition switch is turned to ON. 


Door indicator light does not come on with GRN/BLK 
doors open. GRN/RED 


Trunk indicator light does not come on with 
trunk lid open. 


GRN/BLK 


Brake indicator light does not come on with 
blown brake light bulb. WHT/GRN 


Brake indicator light remains on with good or GRN 
brake light bulbs. 


Ceiling light does not come on with door open BLK/WHT 
(with switch in MIDDLE position). 
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Brake Light Failure Sensor Test 


First make sure the brake lights come on when the 
brake pedal is pressed. 


€ If all the brake lights come оп, go to step 2. 

€ if one of the brake lights does not come on, 
check whether the bulb is blown. If the bulb is 
OK, go to step 2. 

€ if none of the brake lights come on, check the 
brake light circuit (see page 23-153). 


Open the trunk lid and the taillight access panel to 
the right taillight. Remove the bulb socket housing. 
Watch the [BRAKE LAMP] light in the safety in- 
dicatc, when the B (WHT/GRN) wire of the 4-P con- 
nector is grounded and the ignition switch is turned 
from OFF to ON. 


TAILLIGHT ACCESS PANEL RIGHT FAILURE SENSOR 


BULB SOCKET 
HOUSING 


€ If the [BRAKE LAMP | light comes оп and stays 
on, check for an open in the B (WHT/GRN) wire 
between the safety indicator and the right 
failure sensor. 

€ If the | BRAKE LAMP | light does not stay on, go 
to step 3. 


Watch the [BRAKE LAMP light when the ignition 
switch is turned from OFF to ON with the D (GRN} 
wire of the 4-P connector grounded and the brake 
pedal pressed. 


€ If the | BRAKE LAMP] light comes on and stays 
on, replace the right failure sensor. 

€ If the | BRAKE LAMP | light does not stay оп, go 
to step 4. 


Open the taillight access panel to the left taillight. 
Remove the bulb socket housing. Watch the 
BRAKE LAMP | light when the ignition switch is 
turned from OFF to ON with the B (GRN) wire of the 
6-P connector grounded and the brake pedal press- 
ed. 


LEFT FAILURE SENSOR 


TAILLIGHT ACCESS PANEL 


BULB SOCKET 
HOUSING 


€ If the | BRAKE LAMP | light comes on and stays 
on, there is an open in the B (GRN) wire between 
the left failure sensor and the right failure sen- 
sor. 

€ If the | BRAKE LAMP light does not stay on, go 
to step 5. 


Watch the | BRAKE LAMP | light when the ignition 
Switch is turned from OFF to ON with the F (BLK) 
wire of the 6-P connector grounded and the brake 
pedal pressed. 


€ If the | BRAKE LAMP | light comes on and stays 
on, replace the left failure sensor. 

€ If the | BRAKE LAMP | light does not stay on, 
check for an open in the F (BLK) wire between 
the left failure sensor and ground, and check for 
a poor ground at G551. 


Interlock System 
Component Location Index 


CAUTION: 

€ Ail SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s), then discon- 
nect the wire harness (see page 23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

@ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


A/T GEAR POSITION INDICATOR 
See page 23-144 


INTERLOCK CONTROL UNIT KEY INTERLOCK SOLENOID 

Input Test, page 23-161 and KEY INTERLOCK SWITCH 
(In the steering lock assembly) 
Test, page 23-162 


A/T GEAR POSITION 
SWITCH 

Test, page 23-148 
Replacement, page 23-149 
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SRS MAIN HARNESS 


SHIFT LOCK SOLENOID 
Test, page 23-163 
Replacement, page 23-163 
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Description 


The car is equipped with the following devices to prevent inadvertent shifting: 


@ Shift lever with shift lock 
@ Key cylinder with interlocked ignition key 


Shift Lock System: 
The shift lock system prevents the shift lever from moving to [R] from the unless you step on the brake pedal. 


NOTE: 
€ The shift lever cannot be shifted when the brake pedal and the accelerator are stepped on at the same time. 
€ In case of system malfunction, the shift lever can be released by pushing a key into the release slot near the shift lever. 


RELEASE 
LEVER LOCK PIN 
LOCK PIN 


SOLENOID SOLENOID 
(OFF: LOCK} (ON: UNLOCK) 


Key Interlock System: 


The ignition key cannot be removed from the ignition switch unless the shift lever is in | P]. When the shift lever is in any 
position other than [P], a solenoid is activated, making it impossible for the key to be removed until the lever is moved to 


the [P]. 


The shift lever is in 


INTERLOCK LEVER 


SOLENOID 
(OFF) 


KEY CYLINDER 


The shift lever is in any position except 


SOLENOID 
INTERLOCK ON: LOCK 
SWITCH OFF: UNLOCK 


Interlock System 
Circuit Diagram 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (GRN/WHT' and 


GRN/WHT? are not the same). 


UNDER - HOOD FUSE/RELAY BOX 


WHT/YEL 


IGNITION 
SWITCH 


WHT/YEL 


HORN CIRCUIT 


UNDER - DASH 
FUSE/RELAY 


BOX 
SWITCH 


KEY 
INTERLOCK 
SOLENOID 


THROTTLE 
POSITION (TP) 
SENSOR 


RED/BLK 


(ON: UNLOCK) 


WHT/RED WHT/BLU 


INTERLOCK 
CONTROL 


KEY 
INTERLOCK 
CIRCUIT 


23-160 


+ BRAKE LIGHTS 
+ CRUISE CONTROL UNIT 


SHIFT LOCK RELAY 


GRN/WHT 2 


A/T GEAR 
POSITION 
SWITCH 

(ОМ: In position [P) 
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Control Unit Input Test 


Disconnect the 8-P connector from the interlock control 


unit. 


Inspect the connector and socket terminals to be sure 


they are all making good contact. 


i @ If the terminals are bent, loose, or corroded, repair 
| them as necessary, and recheck the system. 
€ If the terminals look OK, make the following input 


tests at the connector. 


— |f a test indicates a problem, find and correct the 


cause, then recheck the system. 


— If all the input tests prove OK, substitute a 
known-good control unit and recheck the system. 
If the check is OK, the contro! unit must be faulty; 


replace it. 


NOTE: If the shift lock solenoid clicks when the ignition 
switch is turned ON and you step on the brake pedal 
(with the shift lever in |Р), the shift lock system is elec- 
tronically normal; if the shift lever cannot be shifted 


INTERLOCK CONTROL UNIT 


8-P CONNECTOR 


= 


WHT/RED WHT/GRN 


BLK 2—4 


from [Р |, test the A/T gear position switch as described 


on page 23-148 and see section 14. 


Shift Lock System: 
No. Wire 


WHT/GRN 


Test condition 


\gnition switch ON. 
Brake pedal pushed. 


Test: Desired result 


Check for voltage to ground: 
There should be battery 
voltage. 


Ignition switch ON, 
brake pedal and ac- 
celerator pushed at the 
same time. 


Check for voltage to ground: 
There should be less than bat- 
tery voltage. 


-p CPN 


WHT/BLU GRN/WHT3 


View from wire side 


Possible cause if result is not obtained 


* Blown No. 41 (15 A) fuse. 

* Faulty ECM. 

* Faulty brake switch. 

* Faulty throttle position (TP) sensor. 
“Ап open in the wire. 


GRN/WHT? | Shift lever in | P|. 


Check for continuity to ground: 
There should be continuity. 


* Faulty A/T gear position switch. 
+ Poor ground (6401, G402, G404). 
* An open in the wire. 


Ignition switch ON. 


Key Interlock System: 
No. Wire 
1 BLK 


Test condition 


Under all conditions. 


Check for voltage to ground: 
There should be battery 
voltage. 


“Ап open in the wire. 


* Blown Мо. 13 (10 A) fuse. 
* Faulty shift lock solenoid. 


Test: Desired result 


Possible cause if result is not obtained 


Check for continuity to ground: 
There should be continuity. 


* Poor ground (6401, G402, G404). 
“Ап open in the wire. 


GRN/WHT? 


Shift lever in 


Check for continuity to ground: 
There should be continuity. 


* Faulty A/T gear position switch. 
* Poor ground (G401, G402, (5404). 
* An open in the wire. 


WHT/RED | Ignition switch turned to 
ACC (1) and the key 


pushed all the way in. 


WHT/BLU 


Check for voltage to ground: 
There should be battery 
voltage. 


* An open in the wire. 
az 


* Blown No. 46 (10 A) fuse. 
* Faulty steering lock assembly (key 
interlock solenoid). 


Interlock System 
Key Interlock Solenoid Test 


CAUTION: 

€ Ail SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector{s) оп the airbag(s) (see page 
23-294). 

@ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


Remove the dashboard lower cover and knee 
bolster. 


Disconnect the 8-P connector from the main wire 
harness. 


View from wire side 
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3. Check for continuity between the terminals in each 
Switch position according to the table. 


Ignition Key pushed in. | o~ 


switch 
ACC il) Key released. 


Check that the key cannot be removed with power 
and ground connected to the A and C terminals. 


€ if the key cannot be removed, the key interlock 
solenoid is OK. 

€ 1f the key can be removed, replace the steering 
lock assembly (the key interlock solenoid is not 
available separately). 


Shift Lock Solenoid Test/Replacement 


Test: 
1. Remove the console, then disconnect the 3-P con- 
nector of the shift lock solenoid from the main wire 


SELF-LOCKING 


harness. NUTS 
Replace. 
NOTE: Do not connect power to the В (-) terminal 10 N-m 


(reverse polarity) or you will damage the diode in- (1.0 kg-m, 7.2 Ib-ft) 


side the solenoid. 


Connect battery power to the A terminal and 
ground to the B terminal momentarily. Check the 
solenoid to see if it works. If it does not work, 
replace it. 


NOTE: 
€ When the shift lock solenoid is ON, check that 
there is a clearance of 2.9 + 0.5 mm (0.114 + 
0.020 in) between the top corner of the shift 
\ock lever and the lock pin groove (see clearance 
check on this page). 
@ When the shift lock solenoid is OFF, make sure 
that the lock pin is blocked by the shift lock 


3. Install the new shift lock solenoid in the reverse 
order of removal and adjust its position. 
@ When the shift lock solenoid is ON, check that 


lever. : 
ат ә EM қ there is а clearance of 2.9 + 0.5 mm (0.114 + 
ы Nodo adjust the position of:the shift lock 0.020 in) between the top corner of the shift 


lock lever and the lock pin groove, and tighten 
the self-locking nuts. 


NOTE: Use brand-new self-locking nuts. 


2.9 + 0.5 mm 
SHIFT LOCK LOCKEN (0.114 + 0.020 in) 
SHIFT LOCK 
LEVER 


LOCK PIN 
GROOVE 


Ф When the shift lock solenoid is OFF, make sure 
that the lock pin is blocked by the shift lock 
lever. 


SHIFT LOCK 
LEVER 


LOCK PIN 


Replacement: 
1. Remove the solenoid pin. 


2. Remove the self-locking nuts and shift lock 
solenoid. 
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Integrated Control Unit 
Circuit Diagram 


Description 

An integrated control unit, located in the left kick panel, integrates the functions of the key —in/seat belt reminder, 
side marker light flasher, wiper/washer, lights - оп reminder, rear window defogger timer, entry light timer, power 
window key — off timer, and engine oil pressure indicator flasher circuits. 


NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example, | 
GRN/RED' and GRN/RED? are not the same). i 


UNDER - HOOD FUSE/RELAY BOX 


No.32 {100A} No.46 (15А) 
OND ONO 


BATTERY 


WHT/BLU 2 


IGNITION SWITCH 


UNDER - DASH 
FUSERELAY 
WINDSHIELD WIPER/ RED/GRN 
WASHER SWITCH 


а 
СОМВІМАТЮМ | 
CH т UGHT SWITCH 


TURN SIGNAL/ YEL 
HAZARD RELAY $ 
----” 
8 
' LEFT RIGHT SEAT BELT 
BLK/YEL GRN RED/BLK i REMINDER 
8 LIGHT 
E (3.0W) 


WINDSHIELD 
WASHER 
MOTOR 


(Internal connection} 


KEY -IN/SEA 
REMINOER 


Т BELT 
CIRCUIT 
ee (және eS, 


88. SAFETY 
INDICATOR 
CIRCUIT 


INTERMITTENT 
WIPER RELAY 
CONTROL 


BLU/WHT ' GRN/RED З GRN/WHT GRN/RED ' BLU/WHT 2 (ут 


BLU/WHT ' LEFT RIGHT 
FRONT FRONT 
SIDE SIDE 


DOOR LOCK 


CONTROL UNIT 


GRN/BLU RED/BLU RED/BLU 


BLU/WHT ' MARKER MARKER 
LIGHT UGHT IGNITION DRIVER'S DRIVER'S 
{3CP} (3CP) KEY DOOR SEAT BELT 
SWITCH SWITCH SWITCH 
BLK BLK 


WIPER MOTOR WIPER RELAY 


BLK 
WINDSHIELD INTERMITTENT 4 4 
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WHT/BLU 2 


INTEGRATED 
CONTROL UNIT 


POWER WINDOW ENTRY LIGHT 
TIMER CIRCUIT 


+ SAFETY INDICATOR 
CIRCUIT 
- POWER DOOR 


LOCK CONTROL 
UNIT 
GRN/RED ? 


PASSENGER'S 
DOOR 
SWITCH 


+ TRUNK UGHT 


LIGHT 


: KEY INTERLOCK SOLENOID 


IGNITION 
KtY 
UGHT 
{1.4W) 


RELAY 


WINDOW 
DEFOGGER 
INDICATOR LIGHT 


REAR WINDOW 
DEFOGGER TIMER 
CIRCUIT 


REAR 
WINDOW 
DEFOGGER 
SWITCH 


ENGINE OIL PRESSURE 
INDICATOR 
FLASHER CIRCUIT 


WHT/BLU ' 


VOLTAGE 
REGULATOR 
(In alternator} 


YEL/RED 


YEL/RED 


LOW OIL 
PRESSURE 
INDICATOR 
LIGHT 
(3.0W) 


ENGINE 
OIL 


PRESSURE 
SWITCH 


Í 
| 
| 


Integrated Control Unit 
Input Test 


CAUTION: 

@ АН SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

@ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

@ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


1. Remove the left kick panel, then disconnect the 
16-P connector from the integrated control unit. 


2. Remove the under-dash fuse/relay box, then 
remove the integrated control unit. SRS MAIN HARNESS 


3. Inspect the connector and the socket terminals to 
be sure they are all making good contact. 


€ If the terminals аге bent, loose, or corroded, NOTE: 
repair them as necessary, and recheck the Ф Different wires with the same color have been 
system. given a number suffix to distinguish them (for 
€ if the terminals look OK, make the following in- example, GRN/RED' and GRN/RED? are not the 
put tests at the connector and the socket. same). і 
— If a test indicates a problem, find and correct € Do not disconnect any connectors from the 
the cause, then recheck the system. under-dash fuse/relay box except the one for the 
— If all the input tests prove OK, the control unit integrated control unit. 


must be faulty; replace it. 


View from terminal side 


UNDER-DASH 
FUSE/RELAY 
BOX 


WHT/BLU' GRN/RED? 


(GRN/RED' GRN/BLK 


INTEGRATED CONTROL UNIT 


GRN/WHT  WHT/BLK 
RED/BLU 


6-P CONNECTOR 


View from wire side 


23-166 


i B12 | B10 
B13 B11 B9 


WHT/BLU! 


GRN/RED' 
GRN/WHT 


View from terminal side of the 


under-dash fuse/relay box socket 


Wiper System: 


No. Terminal Test condition 


Test: Desired result 


1 B1 Under all conditions. 


WHT/BLK 


GRN/RED? 


RED/BLU 


BLU/WHT? GRN/BLK 


View from wire side of the harness connector 


Possible cause if result is not obtained 


Check for continuity to ground: 


There should be continuity. 


* Poor ground (G401, G402, 6404). 
“Ап open іп the wire. 


B2 ignition switch ON. 


Check for voltage to ground: 
There should be battery 
voltage. 


* Blown Мо. 17 (30 A) fuse. 

(in the under-dash fuse/relay box) 
* Faulty intermittent wiper relay. 
“Ап open in the wire. 


Ignition switch ON 
and wiper switch at 
INT position. 


1 
Check for voltage to ground: 


There should be battery 
voltage. 


* Blown No. 17 (30 A) fuse. 

(In the under-dash fuse/relay box) 
* Faulty wiper switch. 
* An open in the wire. 


Ignition switch ON 
and washer switch 
ON. 


Ignition switch ON. 


No. Terminal Test condition 


Check for voltage to ground: 
There should be battery 
voltage. 


* Blown No. 17 (30 A) fuse. 

(In the under-dash fuse/relay box) 
* Faulty wiper switch. 
* An open in the wire. 


Check for voltage to ground: 
There should be battery 
voltage. 


* Blown No. 17 (30 A) fuse. 
(In the under-dash fuse/relay box) 
* Faulty intermittent wiper relay. 
* Faulty windshield wiper motor. 
* An open in the wire. 


Engine Oil Pressure Indicator Flasher System: 


Test: Desired result 


Possible cause if result is not obtained 


1 B1 Under all conditions. 


L- 


Check for continuity to ground: 


There shouid be continuity. 


* Poor ground (6401, 6402, G404). 
* An open in the wire. 


B9 Ignition switch ON. 


Check for voltage to ground: 
There should be battery 
voltage. 


* Blown No. 13 (10 A) fuse. 
(In the under-dash fuse/relay box) 
* An open in the wire. 


Headlight switch ON. 


Check for voltage to ground: 
There should be battery 
voltage. 


* Blown No. 42 (20 A) fuse. 

(In the under-hood fuse/relay box) 
* Faulty combination light switch. 
* An open in the wire. 


Ignition switch ON 
and turn signal switch 
to "Left". 


Ignition switch ON 
and turn signal switch 
to "'Right''. 


Check for voltage to ground: 
it should change from 
0—12—0 V repeatedly. 


* Blown No. 13 (10 A) fuse. 

(In the under-dash fuse/relay box) 
* Faulty turn signal/hazard relay. 
* An open in the wire. 


GRN/WHT | Connect the B5 ter- 
minal to the GRN/ 
WHT (or GRN/RED') 


terminal. 


GRN/RED' 


Check front side marker light 
operation: Left (or Right) front 
side marker light should come 


on as the battery is connected. 


* Blown bulb. 
* Poor ground [G301 (ог G201)J. 
* An open in the wire. 


(cont'd) 


Integrated Control Unit 
Input Test (cont'd) 


B12 | B10 
B11 B9 


B14 | 
B13 


WHT/BLU' 
YEL/RED 


GRN/RED? 


GRN/RED' 
GRN/WHT 


View from terminal side of the 


under-dash fuse/relay box socket 


Key-in/Seat Belt Reminder System: 


WHT/BLK 


RED/BLU 
GRN/BLK 


BLU/WHT? 


View from wire side of the harness connector 


No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 
1 B1 Under all conditions. Check for continuity to ground: | * Poor ground (0401, G402, G404). 
There should be continuity. * An open in the wire. 
2 B8 Driver's door open. Check for continuity to ground: | • Faulty driver's door switch. 
There should be continuity. * An open in the wire. 
NOTE: Before testing, remove 
No. 46 (15 A) fuse in the 
under-hood fuse/relay box. 
3 | BLU/WHT? | Ignition key is in- B Check for voltage to ground: * Faulty ignition key switch. 
serted into the igni- It should be 1 V or less. * Poor ground (G401, G402, G404). 
tion switch. * An open in the wire. 
4 | RED/BLU | Ignition switch ON Check for voltage to ground: * Faulty seat belt switch. 
and driver's seat belt It should be 1 V or less. * Poor ground (G522). 
unbuckled. * An open in the wire. 
5 B9 Ignition switch ON. Check for voltage to ground: * Blown No. 13 (10 A) fuse. 


There should be battery 
voltage. 


(In the under-dash fuse/relay box) 
* An open in the wire. 


Power Window Key-off Timer System: 


minal to the GRN/BLK 


terminal. 


Power windows should work 
with the key OFF. 


No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 
1 81 Under all conditions. Check for continuity to ground: | » Poor ground (G401, G402, G404). 
There should be continuity. “Ап open in the wire. 
2 B5 Under all conditions. Check for voltage to ground: * Blown No. 46 (15 A) fuse. 
There should be battery (In the under-hood fuse/relay box) 
voltage. * An open in the wire. 
3 B8 Driver's door open. Check for continuity to ground: | * Faulty driver's door switch. 
There should be continuity. * An open in the wire. 
NOTE: Before testing, remove 
No. 46 (15 A) fuse in the 
under-hood fuse/relay box. 
4 | GRN/RED? | Passenger's door Check for continuity to ground: | * Faulty door switch. 
open. There should be continuity. * An open in the wire. 
NOTE: Before testing, remove 
No. 46 (15 A) fuse in the 
under-hood fuse/relay box. 
5 | GRN/BLK | Connect the B5 ter- Check window operation: * Faulty power window relay. 


* Poor ground (G401, G402, G404). 
* An open in the wire. 


12 
B13 B11 B9 


View from terminal side of the 
under-dash fuse/relay box socket 


Entry Light Timer System: 
No. Terminal Test condition 


Е B1 


Under all conditions. 


WHT/BLU* 


YEL/RED ORN 


GRN/RED? 


GRN/RED' 
GRN/WHT 


WHT/BLK 


RED/BLU 
GRN/BLK 


BLU/WHT? 


View from wire side of the harness connector 


Test: Desired result 


Possible cause if result is not obtained 


Check for continuity to ground: 


There should be continuity. 


* Poor ground (G401, G402, G404). 
* An open in the wire. 


There should be continuity. 
NOTE: Before testing, remove 
No. 46 (15 A) fuse in the 
under-hood fuse/relay box. 


2 B5 Under all conditions. Check for voltage to ground: * Blown No. 46 (15 A) fuse. 
There should be battery (In the under-hood fuse/relay box) 
voltage. * An open in the wire. 
3 | WHT/BLK | Under all conditions. Attach to ground: Ignition key * Blown bulb. 
light should come on. * An open in the wire. 
(а B8 Driver's door open. Check for continuity to ground: | * Faulty driver's door switch. 


* An open in the wire. 


Lights-on Reminder System: 


No. Terminal Test condition 


Test: Desired result 


Possible cause if result is not obtained 


"T 
Check for continuity to ground: 


and connect the B9 
terminal to the ORN 
terminal. 


should activate each time the 
battery is connected. 


1 B1 Under all conditions. * Poor ground (6401, G402, G404), 
There should be continuity. * An open in the wire. 
2 B6 Headlight switch ON. Check for voltage to ground: * Blown No. 42 (20 A) fuse. 
There should be battery (In the under-hood fuse/relay box) 
voltage. * Faulty combination light switch. 
* An open in the wire. 
3 B9 Ignition switch ON. Check for voltage to ground: * Blown No. 13 (10 A) fuse. 
There should be battery (In the under-dash fuse/relay box) 
voltage. * An open in the wire. 
4 B8 Driver's door open. Check for continuity to ground: | * Faulty driver's door switch. 
There should be continuity. * An open in the wire. 
NOTE: Before testing, remove 
No. 46 (15 A) fuse in the 
under-hood fuse/relay box. 
5 ORN Ignition switch ON Check chime operation: Chime * Faulty chime. 


* An open in the wire. 


{cont'd} 


Integrated Control Unit 


Input Test (cont'd) 


View from terminal side of the 


under-dash fuse/relay box socket 


Rear Window Defogger Timer Circuit: 


Мо. 


Terminal 


Test condition 


WHT/BLU' 
YEL/RED 


GRN/RED' 
GRN/WHT 


Test: Desired result 


WHT/BLK 


GRN/RED? 


RED/BLU 


BLU/WHT? GRN/BLK 


View from wire side of the harness connector 


Possible cause if result is not obtained 


1 


B1 


Under all conditions. 


Check for continuity to ground: 
There should be continuity. 


Т - Poor ground (G401, G402, G404). 


- 


* An open in the wire. 


Defogger switch 
pushed. 


Check for continuity to ground: 
There should be continuity as 
the switch is pushed. 


* Faulty defogger switch. 
* Poor ground (G401, G402, G404). 
* An open in the wire. 


Ignition switch ON. 


Attach to ground: 

Rear window defogger should 

work and the defogger switch 

indicator light should come on. 


* Blown No. 34 (40 A) fuse. 
(In the under-hood fuse/relay box) 
* Faulty defogger relay. 
* Blown LED. 
* An open in the wire. 


Ignition switch ON. 


Terminal 


Test condition 


Check for voltage to ground: 
There should be battery 


voltage. 


* Blown Мо. 13 (10 A) fuse. 
(іп the under-dash fuse/relay box) 
* An open in the wire. 


Engine Oil Pressure Indicator Flasher System: 


Test: Desired result 


Possible cause if result is not obtained 


81 


Under all conditions. 


Check for continuity to ground: 
There should be continuity. 


* Poor ground (G401, G402, G404). 
* An open in the wire. 


B9 


Ignition switch ON. 


Check for voltage to ground: 
There should be battery 
voltage. 


* Blown No. 13 (10 A) fuse. 
(In the under-dash fuse/relay box) 
* An open in the wire. 


+ 
WHT/BLU'! 


Engine running. 


Check for voltage to ground: 
There should be battery 
voltage. 


* Faulty charging system. 
* An open in the wire. 


YEL/RED 


Iginition switch OFF. 


1 
Check for continuity to ground: 
There should be continuity. 


“Ап open in the wire. 


* Faulty engine oil pressure switch. 


tgnition switch ON. 


Check indicator light. If the 
light does not come on, attach 
the YEL/RED terminal to 
ground: The light should come 
on as the ignition switch is 
turned ON. 


* Blown bulb. 
* An open in the wire. 


Start the engine. 


Check for voltage to ground: 
There should be battery 
voltage. 


* insufficient oil. 
* Improper lubrication. 
* Faulty engine oil pressure switch. 


ош amb did. i 


Key-in Reminder System 
Ignition Key Switch Test 


NOTE: Refer to page 23-164 for the diagram of the 
key-in beeper circuit, and page 23-168 for the input 
test of the beeper circuit. 


When the ignition key is not removed, the key-in beeper 
in the integrated control unit senses ground through the 
closed ignition key switch. When you open the driver's 
door, the beeper circuit senses ground through the clos- 
ed door switch. With ground at the "BLU/WHT?'' and 
"'BB'' terminals, the beeper sounds. 


1. Remove the dashboard lower cover and knee 
bolster (see page 23-68). 


Disconnect the 8-P connector from the main wire 
harness. 


8-P CONNECTOR 


3. Check continuity between terminals A and B. 


€ There should be continuity with the key in the ig- 
nition switch. 

€ There should be no continuity with the key 
removed. 


Lights-on Reminder 
System 


NOTE: Refer to page 23-165 for the diagram of the 
lights-on reminder circuit, and page 23-169 for the in- 
put test of the circuit. 


Chime Test 


When the ignition key is turned to “0” position and 
removed, with the lights on, voltage is applied to the 
reminder circuit on the integrated control unit . When 
you open the driver's door, the circuit senses ground 
through the closed door switch. 

With voltage at the “В6” terminal, ground at the “88” 
terminal and no voltage at the ''B9'' terminal, the chime 
sounds to remind the driver to turn off the lights. 


1. Remove the dashboard lower cover and knee 
bolster. 


2. Disconnect the 2-P connector from the main wire 
harness. 


2-P CONNECTOR 


Test the chime by connecting battery power to No. 
1 terminal, grounding to No. 2 terminal, and cycling 
the power on-off repeatediy. 


If the chime fails to sound every time power is cy- 
cled, replace it. 


23-171 


Seat Belt Reminder System 


Description Seat Belt Switch Test 


NOTE: Refer to page 23-164 for the diagram of the 
seat belt beeper/timer circuit. 


1. Slide the front seat all the way forward then 
disconnect the 2-P connector from the seat belt 
switch. 

With the ignition switch in “Нил” or "'Start"', voltage is | 

applied to the beeper/timer of the integrated control 

unit. When you unbuckle the driver's seat belt, the 

beeper/timer circuit senses ground. With voltage at the | 

“В9” terminal and ground at the ''RED/BLU'' terminal, 

the seat belt beeper sounds and the timer contacts 

close and open. This causes the seat belt reminder light | 

to flash on and off. After five seconds the alarm stops 

and the contacts remain open. [| 

View from 
terminal side 
2-P CONNECTOR 

2. Check continuity between terminals A and B. 

@ There should be continuity with the seat belt 
unbuckled. 
€ There should be no continuity with the seat belt 


is buckled. 


23-172 


- + 
Entry Light Timer System [E 
Ignition Key Light Test Ignition Key Light Replacement 


Remove the dashboard lower cover and knee 1. Remove the steering column covers (see page 


l bolster (see page 23-68). 23-74). ‘ 

2 Disconnect the 8-P connector from the main wire Remove the bulb/socket from the key light housing 

ч harness. by turning the socket 45° counterclockwise. 

| | 
: 


KEY LIGHT 


BULB (1.4 W) 


8-P CONNECTOR 


3. There should be continuity between the A and B 
terminals. 
If there is no continuity, replace the light. 


23-173 


Lighting System 


Component Location Index 


DRL INDICATOR LIGHT (Canada) 

(In the sub gauge assembly) HIGH BEAM INDICATOR LIGHT 

Bulb Locations, page 23-133 (In the main gauge assembly) | 
Bulb Locations, page 23-132 


COMBINATION 

LIGHT SWITCH 

Test, page 23-178 
Replacement, page 23-182 


DAYTIME RUNNING LIGHTS 
CONTROL UNIT (Canada) 
Test, page 23-180 


UNDER-HOOD FUSE/RELAY BOX 


HEADLIGHTS 
Adjustment, page 23-184 
Replacement, page 23-183 


FRONT PARKING 
LIGHT 
Replacement, page 23-186 


FRONT TURN 

SIGNAL LIGHT 
Replacement, page 23-185 
FRONT SIDE 

MARKER LIGHT 

Replacement, page 23-185 


DIMMER RELAY 
(B-type) 
Test, page 23-72 


HEADLIGHT RELAY 
(A-type) 
Test, page 23-71 


PASSENGER’S DOOR SWITCH 
Test, page 23-191 


TRUNK LIGHT 
Test, page 23-189 
Replacement, page 23-189 


CEILING LIGHT 
Test, page 23-190 
Replacement, page 23-190 


LICENSE PLATE LIGHTS 
Replacement, page 23-188 


DRIVER'S DOOR SWITCH 
Test, page 23-191 


TAILLIGHTS 
Repalcement, page 23-187 

REAR SIDE MARKER LIGHT Bulb Replacement, page 23-187 
Replacement, page 23-188 


23-175 


Lighting System 
Circuit Diagram (USA) 


UNDER - HOOD FUSE/RELAY BOX 


No.32 (100A) 
о 


N 120A) 
Sum ? 
ө 


RED/YEL RED/GRN 


RED/BLU RED/BLU RED/BLU 


DIMMER 
RELAY 


BLK RED/BLU BLU/RED — RED/GRN 


COMBINATION 
LIGHT SWITCH 


BLK RED/YEL —RED/BLK 


L.TAILLIGHT 


- DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

- DASH LIGHTS 

- SIDE MARKER 
LIGHT: 


S 
- R.TAILLIGHT 
: LICENSE PLATE 
LIGHTS 
- INTEGRATED 


CONTROL UNIT 
- FRONT PARKING 
LIGHT: 


5 
* HEATER CONTROL 
PANEL LIGHTS 


Circuit Diagram (Canada) 


UNDER - HOOD FUSE/RELAY BOX 


No.42 (20A) 


WHT/BLU 


WHT RED/YEL RED/GRN 


LEFT RIGHT 
IGNITION HEADLIGHT HEADUGHT 
SWITCH 


6 RED/YEL RED/YEL RED/GRN 
о 
(6) © е) (е) 
m LOW 
YEL (55W) 
Атон 
H aM 


RED/BLU ВЕСОВ RED/BLU 
Е RED/BLU RED/BLU 
- RELAY 
Q O ө 
6201 Y 
ны 
DRL INDICATOR BLU/RED 
LIGHT(3.0W) к RED/BLU 
RED/WHT 0} BLU BLU/RED 
YEURED RED/BLU BLU/RED — RED/GRN 


RED/GRN ? RED/ORN 


RED/GRN * 


COMBINATION 
LIGHT SWITCH 


: 4WS CONTROL UNIT 
‚ ABS CONTROL UNIT RED/YEL 
(_ GRN/RED T GRN/RED 


RED/WHT 
- BRAKE SYSTEM LIGHT 
GRN/RED 


BLK RED/YEL RED/BLK 


L-TAILLIGHT 
- DASH LIGHTS 
CONTROLLER 
GRN/RED - DASH LIGHTS 
BRAKE PARKING "SIDE MARKER 
Булы - RTAILLIGHT 
: LICENSE PLATE 
LIGHTS 
- INTEGRATED 
a CONTROL UNIT 
0401 6401 сў - FRONT PARKING 


LIGHTS 
6402 6402 0402 : HEATER CONTROL 
6404 6404 6404 PANEL LIGHTS 


GRN/WHT 


SWITCH 


Lighting System 
Combination Light Switch Test 


CAUTION: 

е АН SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install 
the short connector on the airbag (see page 23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer’s code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. SRS MAIN HARNESS 
After service, reconnect power to the radio and turn it 
on. When the word “CODE” is displayed, enter the 
customer's 5-digit code to restore radio operation. 


1. Remove the dashboard lower cover and knee 
bolster. 


2. Disconnect the connectors from the main wire 
harness. 


3. Inspect the connector terminals to be sure they are 
all making good contact. 


€ If the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 

@ If the terminals look OK, check for continuity 
between them in each switch position according 
to the tables. 


20-P CONNECTOR 


View from wire side 


KNEE BOLSTER — view from wire side 


23-178 


Headlight/Dimmer/Passing Switch 


N Terminal 


Position 


Passing switch 
(Headlight switch "OFF") 


Passing switch 
(Headlight switch "e") 


L— 


Turn Signal Switch 
(See page 23 — 197 for turn signal circuit diagram) 


Terminal 


Position 


RIGHT 


Neutral 


LEFT 


23-179 


Lighting System 
Daytime Running Lights Control Unit Input Test (Canada) 


CAUTION: 

© Ali SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

Ф Before disconnecting the SRS wire harness, install 
the short connector on the airbag (see page 23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


1. Pull the front passenger's carpet away and remove 
the kick panel. 


2. Disconnect the 14-P connector from the daytime 
running lights control unit. 


SRS MAIN HARNESS 


3. Inspect the connector terminals to be sure they are 
all making good contact. 


€ If the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 
€ If the terminals look OK, make the following in- 
put tests at the connector. 
— If a test indicates a problem, find and correct 
the cause, then recheck the system. 
— If all the input tests prove OK, the control unit 
must be faulty; replace it. 


NOTE: Different wires with the same color have 
been given a number suffix to distinguish them 
(RED/GRN' and RED/GRN? are not the same). 


14-P CONNECTOR DAYTIME RUNNING LIGHTS 
CONTROL UNIT 


RED/GRN? RED/GRN' 
RED/WHT RED/YEL BLK GRN/WHT 


View from wire side 


ORN 


RED BLU 
вы! RED/BLU 


RED/ORN GRN/RED 
YEL/RED 


14-P CONNECTOR 


RADIATOR FAN ECM 
CONTROL MODULE 


23-180 


No Wire Test condition Test: Desired result Possible cause if result is not obtained 
Е! BLK Under ali conditions. Check for continuity to ground: | * Poor ground (G401, G402, G404). 
There should be continuity. * An open in the wire. 
2 | RED/GRN? | Under ali conditions. Check for voltage to ground: * Blown No. 37 (40 A) fuse. 
There should be battery (In the under-hood fuse/relay box) 
voltage. * Blown No. 8 (10 A) fuse. 
(In the under-dash fuse/relay box! 
* An open in the wire. 
(а BLU/RED | Under all conditions. Check for voltage to ground: * Faulty headlight relay. 
There should be battery “Ап open in the wire. 
1 voltage. 

4 | YEL/RED | tgnition switch ON. Check for voltage to ground: * Blown No. 12 (7.5 A) fuse. 
There should be battery (In the under-dash fuse/relay box) 
voltage. * An open in the wire. 

Б | RED/GRN! | Passing switch ON. Check for voltage to ground: * Faulty passing switch. 

There should be battery * Faulty dimmer relay. 
voltage. * Faulty headlight relay. 
l * Blown Мо. 50 (20 A) fuse. 
6 | RED/YEL (In the under-hood fuse/relay box) 
* Blown No. 51 (20 A) fuse. 
* An open in the wire. 
pt RED/BLU | Passing switch ON. Check for continuity to * Faulty combination light switch. 
8 | оям Combination light ground:There should be con- * Faulty dimmer relay. 
switch OFF. tinuity. * An open in the wire. 

9 | RED/WHT | Combination light Check for continuity between * Blown headlight bulb (high beam). 

switch OFF. the terminals: * An open in the wire. 

10| RED/ORN There should be continuity. 

< КЕЕ 1 ——— 
— 

11 BLU ignition switch ON. DRL indicator light should * Blown bulb. 
come on. * An open in the wire. 

12| GRN/RED | Ignition switch ON. Brake system light should * Blown bulb. 
come on. * An open in the wire. 

13| GRN/WHT | Parking brake lever Check for continuity to ground: | * Faulty parking brake switch. 

up. | There should be continuity. “Ап open in the wire. 


23-181 


Lighting System 


Combination Light Switch Replacement 


CAUTION: 2. Remove the steering column covers. 
Ф All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 
% Before disconnecting the SRS wire harness, install COLUMN UPPER COVER 
the short connector(s) on the airbag(s) (see page 
23-294). 
@ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


COLUMN LOWER COVER 


SRS MAIN HARNESS 


Remove the dashboard lower cover and knee А 

bolster. . Disconnect the connector from the combination 
light switch assembly, then remove the two 
screws and the switch. 


COMBINATION 
LIGHT SWITCH 


DASHBOARD LOWER COVER 


4. Install in the reverse order of removal. 


23-182 


Headlights 


Replacement 


CAUTION: 

@ Halogen headlights can become very hot in use; do 
not touch them or the attaching hardware im- 
mediately after they have been turned off. 

Ф Do not try to replace or clean the headlights with the 
lights on. 


Remove a screw, then remove the front turn signal 
light (see page 23-185). 


Remove a screw, then remove the front side 
marker light (see page 23-185). 


Disconnect the connectors from the front turn 
signal lights and front side marker lights. 


Remove the front bumper (see section 20). 


RONT SIDE 
MARKER LIGHT 
FRONT TURN SIGNAL LIGHT 


5. Disconnect the 2-P connector from the front park- 
ing light, and remove the light by removing the 
mounting screw. 


MOUNTING 
SCREW 


FRONT PARKING 
LIGHT 


Disconnect the 2-P connectors from the headlight 
bulbs. 


Remove the mounting bolts and headlight 


assembly. 


2-P CONNECTORS 
HEADLIGHT ASSEMBLY 


After installing the headlights, adjust them to local 
requirements. 


23-183 


Headlights 


Bulb Replacement Adjustment 


CAUTION: 

е Halogen headlights can become very hot in use; do 
not touch them or the attaching hardware im- 
mediately after they have been turned off. 

ө Do not try to replace or clean the headlights with the 
lights on. 


CAUTION: 

* Halogen headlights can become very hot in use; do 
not touch them or the attaching hardware im- 
mediately after they have been turned off. 

€ Do not try to replace or clean the headlights with the 
lights on. 


NOTE: 

@ Before disconnecting the left side connectors, 
remove the washer reservoir filler neck (one bolt). 

Ф Before disconnecting the right side connectors, 
remove the battery and the engine coolant reservoir. 


Adjust the headlights to local requirements by turn- 
ing the adjusters. 


VERTICAL HORIZONTAL 
ADJUSTER ADJUSTER 


Disconnect the 2-P connector(s) from the 
headlight. 


Turn the bulb holder(s) counterclockwise and 
remove the bulb(s). 


BULB HOLDERS 


2-P CONNECTORS 


23-184 


- + 
Front Side Marker Lights Front Turn Signal Lights Ел 


Replacement Replacement 


1. Remove the screw and рий the front turn signal 
light assembly out of the front bumper. 


1. Remove the screw and pull the front side marker 
light assembly out of the front bumper. 


FRONT SIDE 
MARKER LIGHT 


FRONT TURN SIGNAL LIGHT 


2. Disconnect the 2-P connector from the light. Disconnect the 2-P connector from the light. 


3. To replace the bulb, turn the bulb socket 45° 
counterclockwise and remove it from the housing. 


To replace the bulb, turn the bulb socket 45° | 


counterclockwise and remove it from the housing. 


FRONT TURN SIGNAL LIGHT 


FRONT SIDE MARKER LIGHT 


BULB 
(32 CP) 


23-185 


Front Parking Lights 


Replacement 


1. Remove the screw and separate the parking light 3. Turn the bulb socket 45° counterclockwise and 
from the headlight assembly. remove it from the housing, then replace the bulb. 


NOTE: Be careful not to damage the headlight and 
the front fender. 


Disconnect the 2-P connector from the light. 


2-P CONNECTOR 


«Гу 


BULB (6 W) 
BULB SOCKET 


FRONT PARKING LIGHT 


23-186 


Taillights 


Replacement 


1. Open the trunk lid and remove the rear trim panel. 


ACCESS 
PANEL 


TRIM PANEL 


Disconnect the 8-P connector from the taillight 
assembly. 


Remove the six mounting nuts and the taillight 
assembly. 


8-P CONNECTOR 


== 


d UN 


ASSEMBLY 


NOTE: 

€ Inspect the gasket; replace it if it is distorted or 
stays compressed. 

€ After installing them, run water over the lights 
to make sure they do not leak. 


Bulb Replacement 


1. Open the trunk lid and remove the taillight access 
panel. 


2. Remove the screws and the bulb holder panel. 


ACCESS PANEL 


BULB HOLDER 
PANEL 


3. Remove the faulty bulb by pushing it in and then 
turning it 45? counterclockwise. 


@ BRAKE LIGHT/TAILLIGHT BULB (43/3 CP) 
(2) TURN SIGNAL LIGHT BULB (45 CP) 
(8 BACK-UP LIGHT BULB (32 CP) 


23-187 


License Plate Lights 


Replacement 


Remove the two screws from the license plate light 
assembly. 


Pull the light out and disconnect the 2-P connector 
from it. 


Rear Side Marker Lights 


Replacement 


Remove the screw from the rear side marker light 
assembly. 


Carefully pry the light out of the rear bumper and 
disconnect the 2-P connector from the light. 


NOTE: Be careful not to damage the rear bumper. 


LICENSE PLATE 
LIGHT 


3. Take the lens off, then replace the bulb. 
BULB (3 CP) 


REAR SIDE 
MARKER LIGHT 


3. Remove the bulb socket by turning it 45° 
counterclockwise. 


23-188 


Trunk Light and Latch Switch 


Trunk Light Test/Replacement 


1. Pry off the trunk light lens from the housing. 


2. Pry out the light. 
3. Disconnect the 2-P connector from the housing. 


2-P CONNECTOR 


LENS 


. Make sure that the bulb is OK. 
| Check for continuity between A (+) and В (-) 
terminals. 


| NOTE: This light has a diode in it. To get an ac- 
curate reading, either test it with a volt-ohmmeter 


that compensates for diodes, or make sure you 
connect your test leads to match the polarity 
shown. 


To TRUNK 
LATCH B(-)D 
| SWITCH 


Latch Switch Test/Replacement 


Open the trunk lid and disconnect the 2-P connec- 
tor from the trunk latch. 


Check continuity between terminals A and B. There 
should be continuity. 


TRUNK LATCH 


3. If necessary, remove the three bolts and рші the 
latch out of the trunk lid, then disconnect the lock 
rod from the latch. 


4. Disconnect the trunk opener cable from the latch. 


TRUNK OPENER 


TRUNK LATCH 


LOCK ROD 


23-189 


Ceiling Light 


Replacement 


1. Turn the ceiling light switch OFF. 


2. Pry off the lens. 


HOUSING 


Remove the two screws from the ceiling light 
housing. 


Disconnect the 3-P connector and remove the 
housing. 


23-190 


Test 


Check for continuity between the terminals in each 
switch position according to the table. 


Terminal 


OFF 
MIDDLE 


ON /]х OFF 
е, 
AÒ в 


BULB (8 W) 


Door Switch Test 


Remove the screw and pull the door switch out. 


Disconnect the 1-P connector and remove the 
switch. 


Check for continuity between the terminals in each 
switch position according to the table. 


Terminal 
Ф TERMINAL BASE PLATE 


Position 


CLOSE 
OPEN 


1-P CONNECTOR 


Ф TERMINAL 


BASE PLATE 
(Ground) 


23-191 


Back — up Lights 


Circuit Diagram 


UNDER – HOOD FUSE/RELAY BOX 


POSITION SWITCH 
( Back -up light ) ( MAIN WIRE HARNESS 
switch 


GRN/BLK 


GRN/BLK 


BACK-UP 
LIGHTS 
(32CPx2) 


i 


6551 


23-192 


IGNITION 
SWITCH 


UNDER- DASH 
FUSE/RELAY 
BOX 


ге------4----- 


^ 


MAIN WIRE HARNESS 


BACK -UP 
LIGHT 
ENGINE WIRE HARNESS ~< SWITCH 
B | transmission ) 
hou: 


GRN/BLK 


> LEFT SIDE WIRE HARNESS 


) 


E 


P REAR WIRE HARNESS 


Back-up Lights 


Switch Test 


Manual Transmission: 


1. 


Turn the ignition switch ОМ and move the shift 
lever to |R]. The back-up lights should come on. 


@ If a back-up light does not go on, check for: 
— Blown bulb in the taillight assembly. 
Ф If both back-up lights do not go on, check for: 
— Blown No. 13 (10 A) fuse in the under-dash 
fuse/relay box. 
€ if the fuse and bulbs are OK, go to step 2. 


Disconnect the connectors from the back-up light 
Switch. 


B (GRN/BLK) 


25 Nem (2.5 kg-m, 
18 Ib-ft) 


This washer must 
always be replaced 
for the switch to 
function properly 
and to prevent oil 
leaks. 


Check for continuity between the A and B 
terminals. 


€ There should be continuity only with the shift 
lever in |R]. 
€ If there is no continuity, replace the switch (see 
section 13). 
€ if there is continuity, but the back-up lights do 
not go on, check for: 
— An open in the YEL or GRN/BLK wire. 
— Poor ground (G551). 


Automatic Transmission: 


1. 


Turn the ignition switch on and move the shift lever 
to |В |. The back-up lights should come on. 


€ If a back-up light does not go on, check for: 
— Blown bulb in the taillight assembly. 
€ |f both back-up lights do not go on, check for: 
— Blown No. 13 (10 A) fuse іп the under-dash 
fuse/relay box. 
€ If the fuse and bulbs are OK, go to step 2. 


Disconnect the 12-P connector from the A/T gear 
position switch (back-up light switch). 


View from wire side 


Move the shift lever back and forth in [R] without 
touching the push button, and check for continuity 
between No. 9 and No. 10 terminals. 

There should be continuity within the range of free 
play of the shift lever. 


€ |f there is no continuity within the range of free 
play, adjust the position of the A/T gear position 
switch (see page 23-149). 

9 |f there is continuity, but the back-up lights do 
not go on, check for: 
— An open in the YEL or GRN/BLK wire. 
— Poor ground (G551). 


23-193 


Brake Lights and High Mount Brake Light 


Circuit Diagram 


SAFETY INDICATOR 


Loo GRN/WHT 
С 


+ ECM 
. ШЫПЫ CONTROL 


MODULE ) 
: CRUISE CONTROL UNIT 
: ABS CONTROL UNIT 
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Brake Switch Test High Mount Brake Light/Bulb 
Replacement 


1. 


If one of the brake lights does not go on, check the Remove the cover. 


bulb in the taillight or the high mount brake light. 


2. Inspect the bulbs and replace them if they are burn- 


If none of the brake lights go on, check the No. 41 
(15 A) fuse in the under-hood fuse/relay box. 


If the fuse and bulbs are OK, disconnect the 4-P 
connector from the brake switch. 


4-P CONNECTOR CÓVER 


3. If the light is faulty, remove its two mounting bolts. 


4. Disconnect the 3-P connector and remove the light. 
BRAKE SWITCH 


BRAKE 


PEDAL EM 


3-P CONNECTOR 


Check for continuity between the B and C ter- 
minals. There should be continuity with the brake 
pedal pushed. 


€ if there is no continuity, adjust the pedal height 
(see section 19), and recheck. 
€ If there is still no continuity, replace the switch. 
€ If there is continuity, but the brake lights do not 
go on, check for: 
— Poor ground (G551). 
— An open in the WHT/YEL or GRN/WHT wire. 
— Faulty brake light failure sensors (see page 
23-157). 


| 


HIGH MOUNT BRAKE LIGHT 


Install in the reverse order of removal. 


NOTE: Clean the rear window glass first, and 
make sure the rubber seal on the light is touching 
the glass all the way around. 
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Side Marker/Turn Signal/Hazard Flasher System 


Component Location Index 


CAUTION: 

Ф Ail SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, instail 
the short connector on the airbag(s), then discon- 
nect the wire harness (see page 23-294). 

@ Replace the entire affected SRS harness assembly 

if it has is an open circuit or damaged wiring. 


SRS MAIN HARNESS 


UNDER-DASH 

FUSE/RELAY BOX TURN SIGNAL/HAZARD 
BELAY 
Input Test, page 23-198 


SIDE MARKER LIGHT FLASHER CIRCUIT 
{In the integrated control unit) 
Input Test, page 23-167 


HAZARD WARNING SWITCH 


Removal, page 23-200 
TURN St page 
Hirsi IGNAL INDICATOR Test, page 23-200 


(In the gauge assembly) 
Bulb Locations, page 23-132 


E] 
55 


Test, page 23-178 
Replacement, page 23-182 


23-196 


Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH UNDER - DASH FUSE/RELAY BOX 
No.32 (100A) No.33 (50A) (Internal connection] 


GRN/RED 


COMBINATION 
LGHTSWITCH | WHT/YEL 


RED/BLK WHT/YEL 


L 


GRN/BLU 
BLU/GRN  BLU/YEL 


COMBINATION 


BRIGHTNESS: LIGHT SWITCH 


CONTROL UNIT 


TURN SIGNAL/ 
HAZARD RELAY 
RED/BLK 


SIDE MARKER FLASHER CIRCUIT 
(in the integrated contro} unit) 


GRN/BLU 


LEFT TURN SIGNAL LIGHTS RIGHT TURN SIGNAL LIGHTS 


GRN/BLU GRN/BLU GRN/BLU GRN/YEL GRN/YEL GRN/YEL GRN/WHT GRN/RED 


L. В. 
REAR FRONT | INDICATOR INDICATOR [ FRONT | REAR FRONT 
{45CP) | (32СР) | (1.400) (1.4W] (32CP) | (45CP) SIDE 
MARKER 
цент 


(ЗСР} 


Side Marker/Turn Signal/Hazard Flasher System 
Turn Signal/Hazard Relay Input Test 


CAUTION: 

е АП SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

@ When disconnecting the SRS wire harness, install 
the short connector on the airbag(s), then discon- 
nect the wire harness (see page 23-294). 

€ Replace the entire affected SRS harness assembly if 
it has is an open circuit or damaged wiring. 


1. Remove the driver's side kick panel, then remove 
the turn signal/hazard relay from the under-dash 
fuse/relay box. 


2. Inspect the socket terminals to be sure they are all 
making good contact. 
€ If the terminals are bent, loose, or corroded, SES MAIN HARNESS 
repair them as necessary, and recheck the 
system. 
€ If the terminals look OK, make the following in- 
put tests at the socket. 
— |f a test indicates a problem, find and correct 
the cause, then recheck the system. 
— If all the input tests prove OK, the turn 
signal/hazard relay must be faulty; replace it. 


View from 
terminal side 


TURN SIGNAL/ 
HAZARD RELAY 


UNDER-DASH 
FUSE/RELAY BOX 


23-198 


No. Terminal Test condition Test: Desired result Possibie cause if result is not obtained 
E 4 Under all conditions. Check for continuity to ground: | • Poor ground (6401, 6402, 6404). 
There should be continuity. * An open in the wire. 
2 3 Under all conditions. Check for voltage to ground: + Blown Мо. 39 (15 A) fuse. 
There should be battery (In the under-hood fuse/relay box) 
voltage. * An open in wire. 
3 1 Hazard waring switch | Check for voltage to ground: * Faulty hazard warning switch. 
ON. There should be battery * An open in the wire. 
Ignition switch ON voltage. * Blown No. 13 (10 A) fuse. 
and turn signal switch (In the under-dash fuse/relay box) 
in Right position. * Faulty turn signal switch. 
* An open in the wire. 
4 5 Hazard warning Check for voltage to ground: * Faulty hazard warning switch. 
switch ON. There should be battery * An open in the wire. 
Ignition switch ON voltage. * Blown No. 13 (10 A) fuse. 
and turn signal switch (іп the under-dash fuse/relay box) 
in Left position. * Faulty turn signal switch. 
* An open in the wire. 
5 3:2 Connect the No. 3 Right turn signal lights should * Blown bulb. 
terminal to the No. 2 come on when the terminals * Poor ground (6201, G551). 
terminal. are connected. * An open in the wire. 
6 3*6 Connect the No. 3 Left turn signal lights should * Blown bulb. 
terminal to the No. 6 | come on when the terminals * Poor ground (G301, G551). 
terminal. are connected. * An open in the wire. 


23-199 


Side Marker/Turn Signal/Hazard Flasher System 


Hazard Warning Switch Replacement 


CAUTION: Be careful not to damage the console 
panels. 


1. Remove the front console panel (see section 20). 


2. Remove the screw and turn the hazard warning 
switch slowly in the direction shown and remove it 
from the center console. 


Disconnect the 6-P connector from the switch. 


CENTER CONSOLE 


HAZARD WARNING SWITCH 


6-P CONNECTOR 


23-200 


Hazard Warning Switch Test 


Remove the hazard warning switch from the center 
console panel. 


Check for continuity between the terminals in each 
switch position according to the table. 


- + 
Dash Lights Brightness Control E 


Component Location Index 


CAUTION: 
€ All SRS electrical wiring harnesses are covered with 
| yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


SRS MAIN HARNESS 


DASH LIGHTS BRIGHTNESS CONTROL UNIT 
Test, page 23-204 


DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 
Test, page 23-203 


23-201 


Dash Lights Brightness Control 
Circuit Diagram 


UNDER- HOOD FUSE/RELAY BOX 
No.32 (100A) 


BATTERY 
No.42 (20A) 


RED/GRN" 


RED/BLK 


DASH LIGHTS 
BRIGHTNESS 
CONTROL 
UNIT 


COMBINATION 
„= ус SWITCH 


RED/BLK 
RED/BLK sie 


RED/BLK RED/BLK 


FUEL and ENGINE COOLANT 
TEMPERATURE (ECT) GAUGE 


- GAUGE LIGHTS 

- A/T GEAR POSITION INDICATOR 
DIMMING CIRCUIT 

- HAZARD WARNING SWITCH LIGHT 

UNROOF SWITCH LIGHT 


-Sl 

- CRUISE CONTROL MAIN SWITCH LIGHT 
- A/T GEAR POSITION CONSOLE LIGHT 

- HEATER CONTROL PANEL LIGHTS 

- CIGARETTE LIGHTER UGHT 


1. 


Controller Test 


Carefully pry the switches out of the dashboard, 
then disconnect the connectors from them. 


7 


DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 


6-P 
CONNECTOR 


Measure resistance between the C and E terminals. 
Resistance: 8— 12 КО 


NOTE: Resistance will vary slightly with tempera- 
ture. 


Measure resistance between the D and E terminals 
while rotating the adjusting dial. 

Resistance should vary from O to 10 kQ as the dial 
is rotated. 


Turn the controller off (clicking sound) and check 
continuity between the B and F terminals. There 
should be no continuity. 


If the controller is faulty, remove the two screws 
and replace it. 


23-203 


Dash Lights Brightness Control 
Control Unit Input Test 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install 
the short connectorís) on the airbag(s) (see page 
23-294). 

% Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


1. Remove the sub gauge assembly (see page 
23-131). 


SRS MAIN HARNESS 


2. Disconnect the 6-P connector from the control 
unit. 


3. Inspect the connector terminals to be sure they are 
all making good contact. 


ФІ the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 

€ If the terminals look OK, make the following in- 
put tests at the connector. 

— If a test indicates a problem, find and correct 
the cause, then recheck the system. 

— if all input tests prove OK, the control unit 
must be faulty; replace it. 


DASH LIGHTS BRIGHTNESS 
CONTROL UNIT 


вік — RED/WHT 


6-P CONNECTOR 


RED/GRN 


RED RED/BLK 


View from wire side 


23-204 


Test condition 


Test: Desired result 


Possible cause if result is not obtained 


1 BLK Under all conditions. Check for continuity to ground: | * Poor ground (G401, G402, G404). 
There should be continuity. * An open in the wire. 
2 | RED/BLK | Combination light switch| Check for voltage to ground: * Blown No. 42 (20 A) fuse. 
ON. There should be battery (In the under-hood fuse/relay box) 
voltage. * Faulty combination light switch. 
* An open in the wire. 
3 | RED Combination light switch] Attach to ground: Dash lights “Ап open in the wire. 
ON. should come on full bright. 
4 | RED/GRN | Adjusting dial rotating. Check for resistance between * Faulty controller. 
or the RED/GRN and RED/WHT “Ап open in the wires. 
RED/WHT terminals: There should be 
8— 12 КО at all times. 
5 | RED/BLU | Adjusting dial rotating. Check for resistance between 
and the RED/BLU and RED/WHT 
RED/WHT terminals: It should vary from 
L 0— 10 kQ as the dial is rotated. 


23-205 


Stereo Sound System 
Component Location Index 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(in the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it 
on. When the word “CODE” is displayed, enter the 
customer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


DRIVER'S DOOR SPEAKER 
Replacement, page 23-215 TWEETERS 


Replacement, page 23-216 


REAR SPEAKERS 
Replacement, 23-216 


WOOFER 
Replacement, page 23-217 


y Й 
С? 2 
А DOOR SPEAKER 
Ж Replacement, pae 23-215 


STEREO RADIO/CASSETTE PLAYER 
Removal, page 23-210 
Terminals, page 23-211 


WOOFER AMPLIFIER 
Removal, pae 23-212 POWER ANTENNA MOTOR 
Terminal, page 23-212 Test, page 23-213 


23-206 


Description: 
For the description of a factory-installed stereo radio/cassette player, please see the owner's manual. 

The power antenna is controlled by the radio ON/OFF switch. It will extend fully whenever the radio switch and the igni- 
tion switch are on at the same time. When the radio or the ignition is shut off, the antenna retracts fully. The antenna 
motor has a built-in relay together with a limit switch for this function. 


ANTENNA 
Replacment, page 23-214 


ANTENNA LEAD 


23-207 


Stereo Sound System 
Circuit Diagram (Except Seven Speakers System) 


UNDER - HOOD FUSE / RELAY BOX IGNITION SWITCH 


BATTERY 
No.32 (100A) No.33 (50A) BAT 
ONO ONO О O 


ACC 
WHT/BLK 
No.42 (20A) 


Q 
No.18 UNDER - DASH 
RED/GRN С (10А) FUSE/RELAY BOX 


COMBINATION 
WHT/YEL DOIT a 


YEL/RED 


r- 
І 
I 


WHT/YEL GRY/BLK 


1 
I 
П 
1 
к 


АМТЕММА 


DRIVER'S 
DOOR 
SPEAKER 


PASSENGER'S 
DOOR 
SPEAKER 


RIGHT, 
TWEETER | 
1 


Е dc ema 4 
8) 


" АМТЕММА LEAD 
1 GROUND 


2 


YEUWHT 


POWER ANTENNA MOTOR 
(With the antenna retracted fully) 


BLU/YEL 
A15 REAR 


(With six speaker: 


LEFT 
SPEAKER 


UNDER - HOOD FUSE 
No.32 (100A) 


BATTERY 


WHT/YEL 


Circuit Diagram (With Seven Speakers System) 


I RELAY BOX IGNITION SWITCH 


No.33 (50A) 


WHT/BLK 


ЧУ No.18 
С (10А) 


COMBINATION 
LIGHT 
SWITCH 


YEL/RED 


ANTENNA 


GRY/BLK 


UNDER - DASH 
FUSE/RELAY BOX 


DRIVER'S 
R 


PASSENGER'S 
DOO! DOOR 
SPEAKER 


SPEAKER 


RIGHT. 


BLU/GRN RED/GRN TWEETER 


BRN/BLK 


BLU/GRN RED/GRN 


GRY/BLK 
BLU/GRN 


BRN/BLK 
RED/GRN 


YEURED 


YEL/WHT | GRY/WHT 


POWER ANTENNA MOTOR 
(With the antenna retracted fully) 


LEFT 

REAR 

SPEAKER 
BLU/YEL 


BRN/WHT 


RED/YEL BLK 


WOOFER 
SPEAKER 


Stereo Sound System 
Unit Removal 


CAUTION: 

е All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

© Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit, Be sure to get the customer's code number before. 
— Disconnecting the battery. 
— Removing the No. 43 (10 A! fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it 
on. When the word “CODE” is displayed, enter the 
customer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 


1. Remove the 10 mounting screws, then remove the 
front console. 


FRONT CONSOLE 


Remove the four mounting screws and pull the 
radio panel assembly out part of the way. 


RADIO PANEL ASSEMBLY 


Disconnect the connectors and antenna lead, then 
remove the assembly. 


Remove the two mounting screws, then remove 
the stereo radio/cassette player from the panel 
assembly. 


STEREO RADIO/ 
CASSETTE PLAYER 


Stereo Radio/Cassette Player 
Terminals 


A1—— — - —»A8 


A9 — — — - — A16 


Terminal Wire Connects to 


A1 RED/GRN | Right front speaker © 


A2 BLU/GRN | Left front speaker © 
A3 RED/BLK Lights-on signal 


А4 WHT/YEL | Constant power (Tuning memory) 
AS L YEL/RED E ACC 
A6 YEL/WHT | Radio switched power 
A7 BLU/YEL Left rear speaker © 
AB RED/YEL | Right rear speaker © 
| A9 BRN/BLK | Right front speaker Ө 
A10 GRY/BLK Left front speaker Ө 
All -- (Not used) 


— (Not used) 


— (Not used) 
A14 BLK Ground (G401, G402, G404) 
A15 GRY/WHT | teft rear speaker © 

A16 | BRN/WHT | Right rear speaker Ө 


23-211 


Stereo Sound System 


Woofer Amplifier Removal Woofer Amplifier Terminals 


1. Remove the rear seat (see section 20). 
2. Remove the rear seat center pad (see section 20). 


3. Remove the three screws and disconnect the 10-P 
connector from the amplifier, then remove it. 


WOOFER SPEAKER 


Terminal Wire Connects to 
BLU/YEL | Left rear speaker © 
GRY/WHT | Left rear speaker Ө 
BRN/WHT | Right rear speaker © 
RED/YEL Right rear speaker © 
YEL/WHT | Radio switched power 
YEL/RED ACC 

(Not used) 

Ground (G522) 


WOOFER AMPLIFIER 10-P CONNECTOR 


4 


| Woofer speaker © 


Woofer speaker Ө 
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Power Antenna Motor Test 


Remove the trunk right side trim panel. 5. If the motor fails to operate property, replace it. 


Disconnect the 3-P connector from the motor, and 

remove the connector from its clamp. ANTENNA MAST 
First, check power to the motor at the connector 
terminals: 


@ There should be battery voltage between the 
WHT/YEL (+) and BLK (-) terminals all the time. 

@ There should be battery voltage between the 
YEL/WHT (+) and BLK (-) terminals only with 
the ignition and radio switched ON. 


View from wire side 
LIMIT SWITCH 


WHT/YEL 


Sticking Antenna: 
The antenna sticks in either the up or down position. 


1. Using the antenna nut wrench, remove the special i 
nut, spacer, and bushing (see next page). 


2. Clean the antenna mast housing threads, then 
reinstall the spacer and bushing. 


PLASTIC SLEEVE ANTENNA MAST 


View from wire side 


Clean mast 
i housing 
4. Test motor operation: threads. 


EXTEND: Connect battery power to the No. 1 and 
No. 2 terminals and ground to the No. 3 


" Use the antenna nut wrench and torque the special 
terminal. 


nut to 2.3 N-m (0.23 kg-m, 1.7 Ib-ft). If the special 
nut is over-torqued, the antenna may stick. If stick- 
ing occurs, back the nut off until the antenna 
moves freely. 


RETRACT: Then disconnect power from the No. 2 
terminal. 
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Stereo Sound System 
Antenna Mast Replacement 


NOTE: The antenna mast alone can be replaced 
without having to remove the power antenna motor. 


1. Remove the special nut, spacer, and bushing. 


2. Carefully withdraw the antenna mast while exten- 
ding it by turning the radio switch ON. 


SPECIAL NUT 


SPACER 


9- 
t... 


ANTENNA MAST DRIVE CABLE 


ANTENNA WRENCH 
2277 07JAA—001000B 


SPECIAL NUT 
2.3 Nem (0.23 kg-m, 1.7 Ib-ft) 


DRIVE GEAR 


ANTENNA MAST 
DRIVE CABLE 


POWER ANTENNA 
MOTOR 
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Hold the new antenna so the teeth on the drive 
cable face in the direction shown, and insert the 
drive cable into the antenna housing. 


Check for engagement of the cable teeth to the 
drive gear by carefully moving the cable up and 
down. 


Turn the radio switch ''OFF'', and let the motor pull 
the drive cable inside the antenna housing. 


Clean the threads on the antenna mast housing. 


Insert the antenna mast into the antenna housing, 
install the bushing and spacer, and tighten the 
special nut to 2.3 Nem (0.23 kg-m, 1.7 Ib-ft). 


NOTE: If the special nut is overtorqued, the anten- 
na may stick. If sticking occurs, back the nut off 
until the antenna moves freely. 


Check that the antenna mast retracts and extends 
fully when the radio switch is turned ON and OFF 
repeatedly. 


Power Antenna Motor Door Speaker Replacement 


Replacement 


1. Remove the trunk right side trim panel. 


Remove the door panel. 


Remove the four screws, then disconnect the 2-P 
connector from the speaker, and remove the 
speaker. 


2. Disconnect the 3-P connector and antenna lead 

from the motor, then remove the special nut and 
mounting nut, and take out the motor with the 
antenna mast. 


ANTENNA NUT SPECIAL NUT 
WRENCH 2.3 Nem 
07JAA— 0010008 (0.23 kg-m, 1.7 Ib-ft) 


SPACER 


BUSHING 


ANTENNA 
LEAD 


3-P CONNECTOR 


2-P CONNECTOR 
DRIVER'S DOOR SPEAKER 


MOUNTING 
NUT 


3. When installing the new antenna, tighten the 
special nut first, then tighten the mounting nut on 
the motor bracket. 
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Stereo Sound System 


Rear Speaker Replacement Tweeter Replacement 


1. Carefully pry the tweeter cover out of the 
dashboard, then disconnect the connectors from 
the speaker. 


Remove the three nuts from inside the trunk, then 
disconnect the connector and remove the speaker 


assembly. 
ка 


LEFT REAR SPEAKER ASSEMBLY 7 
„= 


LEFT TWEETER COVER 


2-P CONNECTOR 


2. Remove the two screws and remove the tweeter 
from the cover. 


Remove the three screws from the adapter, then 
remove the speaker cover. 


Remove the three screws, then remove the speaker 
from the adapter. 


TWEETER 


-— SPEAKER 


TWEETER COVER 


ADAPTER 
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Woofer Replacement 


1. Remove the rear seat upper trim panel (see section 
20). 
REAR CONSOLE PANEL 


2. Remove the four screws and disconnect the 2-P 
connector from the speaker, then replace the 


speaker. 


WOOFER SPEAKER 


2-P CONNECTOR 
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Clock 


Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX 


No.32 |1004) No.33 (50A, 


BLK/YEL 
Q UNDER – DASH 
FUSE/RELAY BOX 
о 


FUEL and ENGINE COOLANT 
TEMPERATURE (ECT) 
CONTROL CIRCUIT 


COMBINATION 
UGHT SWITCH 


RED/BLK LT GRN 


+ vss : These letters on the switch do not 
refer to the vehicle speed sensor. 


23-218 


Removal/Terminals 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s} on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

€ After installing the gauge assembly, recheck the 
operation of the SRS indicator light. 


Removal: 
Remove the right tweeter cover (see page 23-130). 


Remove the instrument panel visor (see page 
23-130). 


Remove the black face panel (see page 23-130). 


Remove the sub gauge assembly (see page 
23-131). 


SRS MAIN HARNESS 


SUB GAUGE ASSEMBLY 


Terminals: 
Terminal — Wire Connects to 


F1 BLK Ground 
F2 RED/BLK | Combination light switch 
F3 LT GRN | Display contro! circuit 


F4 YEL 161 (Main clock power supply) 


F5 WHT/YEL | Constant power (Time memory) 


Terminai 


Connects to 


G1 


Ground 


G2 


“00” SET 


G3 


“H” UP 


G4 


G5 


^M'* UP 


G6 


““үсе” 


NOTE: These letters оп the switch do not refer to the 
Vehicle Speed Sensor. 


Horns 
Component Location Index 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

% Before disconnecting the SRS wire harness, install 
the short connector(s} on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


* HORNS 
Test, page 23-221 


HORN SWITCHES 
Test, page 23-222 


SRS MAIN HARNESS 


HORN RELAY (A-type) 
Wire colors: WHT/YEL, BLU/RED, 
BLU/BLK, and BLK 


Test, page 23-70 
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CABLE REEL 
Test, page 23-222 


Circuit Diagram Test 


Disconnect the 2-P connector and remove the 
horn. 


Test the horn by connecting battery power to one 
terminal and grounding the other. The horn should 


UNDER- HOOD sound. 


FUSE/RELAY 
BOX 


WHT/YEL 


BRAKE LIGHT CIRCUIT 


WHT/YEL BLU/RED 


BLU/BLK 3. If it fails to sound; replace it. 


BLU/RED 


SRS 
MAN HARNESS 


SET/ 
RESUME 
SWITCH 


SWITCH CIRCUIT 
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Horns 
Switch Test 


CAUTION: 5. Install the short connector on the airbag connector. 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

* Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s} (see page 
23-294). 

© Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


CABLE REEL 
CONNECTOR 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it 
on. 
When the word ''CODE" is displayed, enter the 
customer's 5-digit code to restore radio operation. 


AIR BAG 
CONNECTOR 


ACCESS PANEL 


CONNECTOR 
(RED) 


6. Remove the dashboard lower cover. 


7. Disconnect the cable reel 6-P connector from the 
SRS main harness , then connect Test Harness C 
only to the cable reel side of the 6-P connector. 


SRS MAIN HARNESS 


1. Disconnect the battery negative cable, and then 
positive cable. 


2. Make sure the wheels are turned straight ahead. 


3. Remove the two screws and access panel, then 
remove the short connector from the access panel. 


4. Disconnect the airbag connector and cable reel 
connector. 


CABLE REEL 
6-P CONNECTOR 


TEST HARNESS C 
07LAZ — 5140300 
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10. Remove the two TORX® bolts using a TORX® 


8. Check for continuity between the No. 3 terminal of 
T30 bit, then remove the driver's airbag assembly. 


the 8-P connector of Test Harness C and body 
ground with the horn switch pressed. 


TEST HARNESS C 
071А2 – SL40300 SH 
Е) 
CONTINUITY ? li 
WA 


DRIVER'S 
AIRBAG 
TORX® BOLTS 
ASSEMBLY Use a TORX® T30 bit zc 
CRUISE CONTROL 
€ If there is continuity, the horn switch is OK. SET/RESUME 
SWITCH COVER 


€ If there is no continuity, go to step 9. 


11. Check for continuity between the horn positive ter- 


9. Carefully remove the cruise control SET/RESUME 
minal and steering shaft with the horn switch 


switch cover by prying between the cover and 


Switch in the sequence shown. pressed. 
CRUISE 
CONTROL 
SET/RESUME HORN 
SWITCH POSITIVE TERMINAL 


CRUISE 

CONTROL 

PENA. SET/RESUME 
SWITCH COVER 


STEERING 
SHAFT 


€ If there is continuity; 
— Check the cable reel. 
— Check the SET/RESUME switch. 

€ If there is no continuity, replace the horn switch 
(see section 17). 
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Cigarette Lighter 


Component Location Index 


23-224 


CIGARETTE LIGHTER 
Replacement, page 23-226 


CIGARETTE LIGHTER 
RELAY {A-type} 

ire colors: YEL/RED, WHT/BLU; 
BLK, and WHT/RED 

est, page 23-70 


UNDER-DASH FUSE/RELAY BOX 


Circuit Diagram 


UNDER- HOOD FUSE/RELAY BOX 


No.32 (100A) No.33 (60А) 
OND ONO 


YEL/RED 
YEL/RED 


No.46 (10A) 
WHT/BLU WHT/BLU CIGARETTE 


RELAY 


STEREO RADIO/ 
CASSETTE PLAYER 


+ IGNITION KEY LIGHT 
+ KEY INTERLOCK ЗОНОЮ | 
. GRATED CONTROL UI 


- CEILING LIGHT 
I + DATA LINK CONNECTOR (DLC) 


COMBINATION 
LIGHT SWITCH 


WHT/RED 


CIGARETTE LIGHTER 


(6) trem 


DASH LIGHTS 
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Cigarette Lighter 
Replacement 


CAUTION: 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


NOTE: The radio may have a coded theft protection cir- 
cuit. Be sure to get the customer's code number before 
— Disconnecting the battery. 
— Removing the No. 43 (10 A) fuse. 

(In the under-hood fuse/relay box) 
— Removing the radio. 
After service, reconnect power to the radio and turn it 
on. 
When the word ‘CODE’ is displayed, enter the 
customer's 5-digit code to restore radio operation. 


SRS MAIN HARNESS 
1. Remove the front console (see section 20). 


2. Remove the radio panel assembly (see page 
23-210). 
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3. Disconnect the thermofuse housing from the 
socket. 


CIGARETTE 
RADIO PANEL LIGHTER 
ASSEMBLY SOCKET 


ILLUMINATION 


THERMAL 
PROTECTOR 


RING NUT 
LIGHT (1.4 W) 


THERMOFUSE HOUSING 
LIGHT (1.4 W) 


Remove the ring nut and separate the cigarette 
lighter socket from the thermal protector. 


When installing the cigarette lighter, align each lug 
on the face panel, illumination ring, and cigarette 
lighter socket with the groove in the hole, then 
position the bulb housing on the thermal protector 
between the stops in the radio panel. 


Make sure that the ground wire, bulb socket, and 
thermofuse housing are seated against the 
cigarette lighter assembly. 


Rear Window Defogger ЕС 


Component Location Index 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector on the airbagí(s), then discon- 
nect the wire harness (see page 23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


REAR WINDOW SRS MAIN HARNESS 
DEFOGGER SWITCH 

Test, page 23-230 

Replacement, page 23-230 


DEFOGGER RELAY 
(A-Typel 
Test, page 23-71 


REAR WINDOW DEFOGGER 
Function Test, page 23-231 


DEFOGGER TIMER CIRCUIT 
(In the integrated control unit) 
Input Test, page 23-170 


Description 


The rear window defogger is controlled by the integrated control unit. When the defogger switch in the heater control 
panel is pushed, it sends a signal to the defogger timer in the integrated control unit and the defogger stays on for about 


25 minutes, or until the ignition is switched off. 
The indicator light in the switch comes on when the defogger is ON. 
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Rear Window Defogger 


Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX 


No.32 (100A) М№о.33 (50A) 
е IND BLK/YEL" 


BLK/GRN ' 


UNDER – DASH FUSE/RELAY BOX 


(Internal connection) 


COMBINATION 
DEFOGGER TIMER CIRCUIT LIGHT SWITCH 
(іл the integrated control unit) 


HEATER CONTROL PANEL 


BLK/GRN ? YEL/GRN 


REAR 
WINDOW 
DEFOGGER 


DASH LIGHTS 
BRIGHTNESS 
CONTROL 
UNIT 


Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


| 


Item to be inspected 


(In the under-dash fuse/relay) box 


Blown No. 11 (10 A) fuse 
(In the under-dash fuse/relay box) 


Blown indicator light bulb 

Blown No. 9 (15 A) fuse 

Blown No. 13 (10 A) fuse 

(In the under-dash fuse/relay box) 
(In the heater control panel) 
Blown No. 34 (40 A) fuse 

(In the under-hood fuse/relay box) 
Defogger timer circuit input 

(In the integrated contol unit) 
Broken defogger wire 


Control circuit 
Function test 
Defogger relay 


, loose or disconnected 


Defogger works, but indicator 
light does not go on. 


e 
ы 
wo 


Defogger does not work and 
indicator light does not go on. 


3 a 

8 g ЕА 

o og 

- есе 

5 ФЕ 

e 68 
BLK/YEL? 
YEL/GRN | 


YEL 


Defogger does not work, but 
indicator light goes on. 


BLK/GRN', 


Defogger-on time too long or 
too short compared with the 
normal ON time (25 minutes). 


Озо: YEL/WHT 
С404 |BLK/GRN: 
G401 


G402 | YEL/WHT 
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Rear Window Defogger 


Switch Replacement 


Remove the front console (see section 20). 


Remove the stereo radio/cassette player (see page 
23-210). 


Disconnect the air mix cable from the heater. 


REAR WINDOW DEFOGGER SWITCH 


AIR MIX CABLE 


HEATER CONTROL PANEL 
ASSEMBLY 


Remove the two mounting screws and disconnect 
the connectors, then remove the heater control 
panel. 


Install in the reverse order of removal. 


After installing the control panel, connect the air 
mix cable (see section 22), and make sure the 
temperature control function works correctly. 
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Switch Test 


1. Remove the heater control panel. 


2. Check for continuity between the terminals accord- 
ing to the table. 


L 


REAR WINDOW 
DEFOGGER SWITCH 


Function Test 


CAUTION: Be careful not to scratch or damage the 
defogger wires with the tester probe. 


1. Check for voltage between the positive terminal 
and body ground with the ignition switch and 
defogger switches ON. 

There should be battery voltage. 


€ if there is no voltage, check for: 
— Faulty defogger relay. 
— Faulty defogger switch. 
— Faulty integrated control unit. 
— An open in the GRN/BLK wire. 


€ if there is battery voltage, go to step 2. 


NEGATIVE TERMINAL POSITIVE TERMINAL 


Check for continuity between the negative terminal 
and body ground. 

1f there is no continuity, check for an open in the 
defogger ground wire. 


Touch the voltmeter positive probe to the halfway 
point of each defogger wire and negative probe to 
the negative terminal. 

There should be approximately 6 V with the igni- 
tion switch and defogger switch ON. 


€ If the voltage is as specified, the defogger wire 
is OK. 
€ If the voltage is not as specified, repair the 
defogger. 
— If it is more than 6 V, there is a break in the 
negative half of the wire. 
— |f it is less than 6 V, there is a break in the 
positive half of the wire. 


Defogger Wires Repair 


NOTE: To make an effective repair, the broken section 
must be no longer than one inch. 


1. Lightly rub the area around the break with fine steel 
wool, then clean it with alcohol. 


Carefully mask above and below the broken portion 
of the defogger wire with cellophane tape. 


BROKEN PORTION 


CELLOPHANE 
TAPE 


Using a small brush, apply a heavy coat of silver 
conductive paint extending about 1/8” (3 mm) on 
both sides of the break. Allow 30 minutes to dry. | 


NOTE: Thoroughly mix the paint before use. 


4. Check for continuity in the repaired wire. 


5. Apply a second coat of paint in the same way. Let it 
dry three hours before removing the tape. 
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Seat Heaters (Canada) 
Component Location Index 


SEAT BACK HEATER 
Test, page 23-236 


SEAT HEATER RELAY 


SEAT HEATER MAIN RELAY 


(А type) 
Test, page 23-70 


SEAT CUSHION HEATER 
Test, page 23-236 


SEAT HEATER SWITCH 
Test, page 23-235 
Replacement, page 23-235 


Description 


Two heaters are provided in each front seat; one іп the seat cushion and another in the seat back. іп normal use, 
temperature is automatically controlled by the thermostat [OFF above 104°F (40°C)] built into each seat cushion heater. 


Breaker 1 [OFF above 122°F (50°C)] and breaker 2 [OFF above 158°F (70°C}] cut off the circuit to prevent abnormal 
temperature rise. 
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Circuit Diagram 
UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH 
No.32 {100A} Мо.33 (50A) 


IND WHT YEL 
No.36 (40A} 
MoO WHT/RED UNDER - DASH FUSE/RELAY BOX 


BATTERY 


YEL/BLK 
SEAT HEATER MAIN RELAY 


L.SEAT INDICATOR қ INDICATOR 
LIG НТ 


HEATER HT LUGI 
SWITCH 10.84W) (0.84W) 


=- 2 - = - 
L.SEAT CUSHION L.SEAT BACK R.SEAT BACK R.SEAT CUSHION 


L.SEAT HEATER R.SEAT HEATER 


BR1: BREAKER [ OFF above 122°F {50° 1] 
TH1: THERMOSTAT [ OFF above 104°F (40% )] 
BR2: BREAKER [ OFF above 158°F (70€ )] 


Seat Heaters (Canada) 
Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


Item to be inspected 


Symptom 


(In the under-hood fuse/relay box) 


Blown No. 6 (15 A) fuse 


{In the under-dash fuse/relay box) 
Blown No. 11 (10 A) fuse 

(In the under-dash fuse/relay box) 
Open circuit, loose or disconnected 


Seat heater main relay input 
terminals. 


Blown No. 36 (40 A) fuse 
Blown indicator light bulb 
Seat heater switch 

Seat heater 

Seat heater relay input 
Poor ground 


Seat heaters work, but indicator light 
does not go on. 


~~ 


BLK 


Seat heaters do not work and indicator 
light does not go on. WHT/BLK, BLK/GRN 
YEL/BLK, WHT/RED 


Seat heaters do not GRN/WHT, WHT/GRN, 1 
work, but indicator | Left or right seat BLU, WHT/RED, 
light goes on. WHT/BLU 


Seat cushion heater or seat back heater 


does not work, but indicator light goes 
on. 
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Switch Replacement 


1. Pry the switch out of the center console panel. 


2. Disconnect the 6-P connector from the switch. 


LEFT SEAT HEATER 6-P CONNECTOR 


SWITCH 


RIGHT SEAT HEATER 
SWITCH 


Switch Test 


Remove the seat heater switch from the center 
console. 


Check for continuity between the terminals accor- 
ding to the table. 


Terminal 


Position 


NOTE: Left and right seat heater switches are the 
same. 


INDICATOR 
LIGHT 
{0.84W) 
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Seat Heaters (Canada) 
Heater Test 


Disconnect the 6-P and 4-P connectors as shown 
below. 


NOTE: Left front seat is shown. Right front seat is 
similar. 


View from 


wire side 
574 
ES 
[elele] 
6-P 


CONNECTOR 


SEAT HEATER 
RELAY 


To FLOOR 
HARNESS 


View from 
wire side 


Seat cushion heater: 

Check for continuity between the No. 2 and No. 3 
terminals (R x 103 scale). 

There should be continuity. 


Seat back heater: 

Check for continuity between the D and No. 8 ter- 
minals (R x 103 scale}. 

There should be continuity. 
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Seat Heater Relay Test 


Remove the seat, then remove the relay from the 
bottom of the seat. 


Check continuity between relay terminals. 

@ There should be continuity between the F and A 
terminals, and the C and D terminals when 
power and ground are connected to the F and E 
terminals. 

% There should be continuity between the F and D 
terminals when power is disconnected. 


NOTE: Left and right seat heater relays are the 
same. 


Sunroof 
Component Location Index 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s} (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SUNROOF SWITCH 
Test, page 23-240 
Removal, page 23-240 


SUNROOF 
CLOSE RELAY 
(B type) 

Test, page 
23-72 


SUNROOF 

OPEN RELAY 
(B-type) 

Test, page 23-72 


UNDER-DASH 
FUSE/RELAY BOX 


SRS MAIN HARNESS 


SUNROOF MOTOR 
Test, page 23-241 
Replacement, section 20 
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Sunroof 
Circuit Diagram 


UNDER- HOOD FUSE/RELAY BOX IGNITION SWITCH 
No.32 (100A) Мо.33 (50A) 


UNDER- DASH FUSE/RELAY BOX 


COMBINATION 
UGHT SWITCH 


SUNROOF MOTOR 


DASH LIGHTS 
BRIGHTNESS 
CONTROL 
UNIT 
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Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


EN FED 
Item to be inspected 


or 


Clutch out of adjustment, foreign matter 


stuck between guide rail and sunroof, 
outer cable not attached properly. 


Blown No. 37 (40 A) fuse 
Open circuit, loose or disconnected 


(In the under-hood fuse/relay box) 
terminals. 


Blown No. 7 (30 A) fuse 
(In the under-dash fuse/relay box) 


Blown No. 17 (30 A) fuse 
(In the under-dash fuse/relay box) 


Power window relay 
Function Test 

Open relay 

Close relay 

Sunroof motor 
Sunroof switch 

Poor ground 


Symptom 


Ен 


Sunroof does not move, but motor 
runs. 


Sunroof does not With either WHT/BLU, 
move and motor does switch. BLK/YEL, 
not run (sunroof can GRN/YEL or 
be moved with GRN/RED 


sunroof wrench). With OPEN GRN/YEL or 
switch. GRN/RED 


жы. 
With CLOSE GRN/RED or 
switch. GRN/YEL 
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Sunroof 
Switch Test/Removal 


1. Carefully pry the switches out of the dashboard, 3. Check for continuity between the terminals in each 
then disconnect the connectors from them. Switch position according to the table. 


A QU SWITCH = SUNROOF 


SUNROOF SWITCH 


5-P CONNECTOR 


2. Remove the sunroof switch from the switch panel. 
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Motor Test 


Remove the high mount brake light cover. 


Remove the headliner, then disconnect the 2-P 
connector from the sunroof motor. 


Test the motor by connecting power and ground to 
the 1 and 2 terminals according to the table. The 
motor should run smoothly. 


NOTE: Motor clutch test is in section 20. 


OPEN No. 1 terminal to ground 
No 


‚ 2 terminal to power 


No. 1 terminal to power 


CLOSE Мо. 2 terminal to the ground 


2-P CONNECTOR 


View from 
wire side 


2-P CONNECTOR 


4. If the motor does not run smoothly, replace it. 
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Power Mirrors 
Component Location Index 


CAUTION: 

Ф All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

@ When disconnecting the SRS wire harness, install 
the short connector on the airbag(s) then disconnect 
the wire harness (see page 23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


POWER MIRROR SWITCH 
Test, page 23-245 


POWER MIRRORS 
Test, page 23-247 


Replacement, page 23-247 
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Circuit Diagram (USA) 


UNDER - HOOD 
FUSE/RELAY BOX ! 


No.32(100A] No.33 (50А) IGNITION 


SWITCH 


UNDER - DASH 
FUSE/RELAY 
BOX 


POWER MIRROR SWITCH 


YEL/BLU GRN/BLU 


L.POWER R.POWER 
MIRROR MIRROR 


BLU/ORN YEL/GRN BLU/ORN BLU/BLK 
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Power Mirrors 
Circuit Diagram (Canada) 


UNDER- HOOD 
FUSE/RELAY BOX 


No.32 No.33 
(100A) (50A 


IGNITION 
SWITCH 


YEL 


9 No. UNDER- DASH 
zi FUSE/RELAY 
( (16А) BOX 


BLK/YEL 


POWER MIRROR SWITCH 


DEFOGGER 
SWITCH 


DEFOGGER ! 
INDICATOR ! 
(LED) 


R.POWER 


ЕХЕ: 


BLU/ORN YEL/GRN 
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Switch Test 


Remove the switch as described under 
"FUNCTION TEST”. 


Check for continuity between the terminals in each 
switch position according to the table. 


Mirror Switch 


— 
Terminal 


Position 


| ОЕЕ 


Defogger Switch(Canada) 


Terminal 


Position 


DEFOGGER 
SWITCH 


DEFOGGER 
INDICATOR 
(LED) 


eo o o о 


MIRROR 


Power Mirrors 
Function Test 


1. Carefully pry the switch out of the door panel. € If the mirror neither tilts down nor swings left, repair 
the YEL/BLU wire. 
2. Disconnect the connectors from the switch. Ф if the mirror works properly, check the mirror switch. 


Right mirror inoperative: 
Connect the BLK/YEL terminal of the 10-P connector to 
the GRN/BLU terminal and the BLU/ORN (or BLU/BLK) 
terminal to body ground with jumper wires. 
The right mirror should tilt down (or swing left) with the 
ignition switch ON. 
€ if the mirror does not tilt down (or does not swing 
left), remove the right door panel and check for an 
open in the BLU/ORN (or BLU/BLK) wire between the 
right door mirror and the switch. 
If the wire is OK, check the right door mirror motor. 
€ If the mirror neither tilts down nor swings left, repair 
the GRN/BLU wire. 
€ If the mirror works properly, check the mirror switch. 


Defogger test (Canada) 


BLK/YEL NOTE: Check the No. 9 (15 A) fuse in the under-dash 
(Canada) fuse/relay box before testing. 


YEL/GRN GRN/BLU YEL/BLU 
View from wire side. 


1. Check for voltage between the BLK/YEL terminal of 


the 2-P connector and body ground with the igni- 


Mirror Test tion switch ON. 
There should be battery voltage. 
One or both inoperative: @ if there is no voltage, check for an open in the 
1. Check for voltage between the BLK/YEL terminal BLK/YEL wire between the under-dash fuse/ 
and body ground with the ignition switch ON. relay box and the defogger switch. 
There should be battery voltage. € If there is battery voltage, go to step 2. 
€ If there is no voltage, check for: 
— Blown No. 9 (15 A) fuse in the under-dash 2. Connect the BLK/YEL terminal of the 2-P connector 
fuse/relay box. to the ORN terminal with a jumper wire. 
— An open in the BLK/YEL wire, Both the right and left mirrors should gradually 
€ If there is battery voltage, go to step 2. warm up with the ignition switch ON. 
€ If neither warms up, repair the ORN wire. 
2. Check for continuity between the BLK terminal and € If only one fails to warm up, check its mirror 
body ground. defogger element (see page 23-247). 
There should be continuity. € If both warm up, check the switch. 


€ If there is no continuity, check for: 
— An open in the BLK wire. 
— Poor ground (G401, G402, G404). 


Left mirror inoperative: 

Connect the BLK/YEL terminal of the 10-P connector to 

the YEL/BLU terminal, and the BLU/ORN (or YEL/GRN) 

terminal to body ground with jumper wires. 

The left mirror should tilt down (or swing left) with the 

ignition switch ON. 

€ If the mirror does not tilt down (or does not swing 
left), remove the left door panel and check for an 
open in the BLU/ORN (or YEL/GRN) wire between the 

left door mirror and the switch. 

If the wire is OK, check the left door mirror motor. 
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Power Mirror Motor Test Power Mirror Replacement 


Carefully pry out the window corner panel with a 
flat tip screwdriver. 


NOTE: Before removing the mirror, lower the window 

fully. 

Remove the door panel. 1. Carefully pry out the window corner panel with a 
flat tip screwdriver. 

Disconnect the 3-P or 6-P connector from the 

mirror. Remove the door panel. 

Disconnect the 3-P or 6-P connector from the 

mirror. 


While holding the mirror with one hand, remove the 
three mounting screws with the other. 


POWER MIRROR 


CORNER PANEL 


БӘ c [11 [2] | View from 
[/13]«|s] / wire side. 


3-P CONNECTOR 6-Р CONNECTOR 
(USA) (Canada) 


4. Test actuator operation: 


TILT UP Connect battery power to the No. 
3 terminal and ground to the No. 
4 terminal. 

TILT DOWN Connect battery power to the No. 
4 terminal and ground to the No. 
3 terminal. 

SWING LEFT Connect battery power to the No. 
4 terminal and ground to the No. 
5 terminal. 


t 

Connect battery power to the No. 
5 terminal and ground to the No. 
4 terminal. 


5. Check for continuity between the No. 1 and No. 
terminals {RX 10? scale). 
There should be continuity. 


23-247 


Power Windows 
Component Location Index 


PASSENGER'S WINDOW SWITCH PASSENGER'S WINDOW MOTOR 
Test, page 23-252 Test, page 23-254 
Replacement, page 23-253 Replacement, section 20 


DRIVER'S WINDOW MOTOR 
Test, page 23-254 
Replacement, section 20 


MASTER POWER WINDOW SWITCH 
Input Test, page 23-251 

Test, page 23-252 

Replacement, page 23-253 


POWER WINDOW 
RELAY 
Test, page 23-70 


UNDER-DASH FUSE/RELAY BOX 
KEY-OFF TIMER CIRCUIT 
(In the integrated control unit) 
Input test, page 23-168 


Description 


Power Window Key-off Timer Operation: 
The power windows can still be operated for about 10 minutes after the ignition switch is turned from the “ІІ” to the ''I'" 
or “ʻO” position as long as neither door has been opened. This provides a convenience to parked occupants. 
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Circuit Diagram 
INTEGRATED 
CONTROL UNIT | 
ance {Key —off timer circuit) 
BATTERY No.32 (100A) No.37 (40A) 


GRN/BLK 


UNDER - DASH 
FUSE/RELAY 
BOX 


No.16 (20A) 


BLU/BLK WHT/BLK 


BLU/BLK 
MASTER POWER WINDOW SWITCH 


PASSENGER'S 
SWITCH 


a Е 
( O Y MAIN 
QJ SWITCH 
A ! 


BLU/YEL BLU/GRN BLU/BLK BLK? RED/YEL — RED/BLU 


с 
0 
М 
T 
R 
0 
L 
U 
N 
| 
т 


PASSENGER'S [ 
WINDOW SWITCH i 


BLU/RED 


BLU/WHT 
2 


PASSENGER'S 
WINDOW MOTOR 
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Power Windows 


Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 
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Item to be inspected 


Neither window works. 


Driver's window does not work. 


Driver's window does not work in 


Passenger's window does not 


One or both windows do not work 


within 10 minutes after the ignition 


Switch is OFF. 
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NOTE: The control unit is built into the master power 
window switch, and only controls the driver's window. 


1. Remove the driver’s door handle panel and discon- 
nect the 10-P and 3-P connectors from it. 


Inspect the connector terminals to be sure they are 
all making good contact. 


€ ІІ the terminals аге bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 
€ If the terminals look OK, make the following in- 
put tests at the 10-P connector. 
— If a test indicates a problem, find and correct 
the cause, then recheck the system. 
— |f all input tests prove OK, the control unit 
must be faulty; replace the master power 


Master Power Window Switch Input Test 


10-P CONNECTOR 


3-P CONNECTOR 


BLK' BLK? BLU/BLK 


View 
from 
wire side 


RED/YEL 


RED/BLU 


WHT/BLK — BLU/YEL 


window switch. 


Test condition 


Terminal 
BLK' 


Under all conditions. 


Test: Desired result 


Check for continuity to ground: 
There should be continuity. 


Possible cause if result is not obtained 


* Poor ground (G401, G402, G404). 
* An open in the wire. 


WHT/BLK | Ignition switch ON. 


BLU/BLK 


Check for voltage to ground: 
There should be battery 
voitage. 


* Blown No. 15 ог 16 (20 A) fuse. 
(In the under-dash fuse/relay box) 

* Faulty power window relay. 

* An open in the wire. 


RED/BLU 
and 
RED/YEL 


Connect the WHT/ 
BLK terminal to the 
RED/BLU terminal, 
and the RED/YEL ter- 
minal! to the BLK" ter- 
minal, then turn the 
ignition switch ON. 


Check the driver's window 
motor: It should run. 


1 
* Faulty driver's window motor. 
* An open in the wire. 


BLU/YEL 
and 
BLU/GRN 


Connect the BLU/BLK 
terminal to the BLU/ 
GRN terminal, and the 
BLU/YEL terminal to 
the BLK terminal, 
then turn the ignition 
switch ON. 


Check the passenger's window 
motor: It should run. 


* Faulty passenger's window motor. 
* Faulty passenger's window switch. 
* An open in the wire. 


Connect the WHT/ 
BLK terminal to the 
RED/YEL terminal, 
and the BLK? terminal 
to the RED/BLU ter- 
minal, then turn the 
ignition switch ON. 


Connect an analog ohmmeter 
to the BLU and BLK? terminals: 
The meter needle should move 
back and forth as the driver's 
window motor runs. 


* Faulty pulser. 
* Faulty driver's window motor. 
* An open in the wire. 


23-251 


Power Windows 


Master Power Window Switch Test Passenger’s Window Switch Test 


Remove the driver's door handle panel and discon- . Carefully remove the passenger's door handle 
nect the 10-P and 3-P connectors from it. 


panel from the door, then disconnect the 5-P 
connector. 


Check for continuity between the terminals in each 
switch position according to the table. 


Check for continuity between the terminals in each 

switch position according to the table. 
PASSENGER'S SWITCH 

DRIVER'S SWITCH 


thon DOOR HANDLE PANEL PASSENGER'S WINDOW 
DOOR HANDLE PANEL SWITCH 


MASTER POWER 
WINDOW SWITCH 


DOWN 


DOWN (AUTO) 


Passenger's Switch 


Terminal 


Position | Main switch 


ON 


Switch Replacement 


Master power window switch: 

1. Remove the mounting screw and pry the driver's 
door handle panel out of the door panel. 

2. Disconnect the 10-P and 3-P connectors from it. 


3-P CONNECTOR 


10-P CONNECTOR 


DRIVER'S DOOR 
HANDLE PANEL 


3. Remove the master power window switch from the 
door handle panel by removing the four mounting 
screws. 


MASTER POWER 
WINDOW SWITCH 


DOOR HANDLE 
PANEL 


Passenger's window switch: 
1. Remove the mounting screw and pry the passen- 
ger's door handle panel out of the door panel. 


Disconnect the 5-P and 3-P connectors from it. 


5-P CONNECTOR 


PASSENGER'S DOOR 
HANDLE PANEL 


Remove the passenger's window switch from the 1 
door handle panel Бу removing the two mounting | 
screws. 


PASSENGER’S WINDOW SWITCH 


DOOR HANDLE PANEL 
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Power Windows 


Driver’s Window Motor Test 


Motor Test: 


1. 


2. 


3. 


Remove the door panel (see section 20). 
Disconnect the 4-P connector from the motor. 
Test motor operation by connecting battery power 
to the No. 3 terminal and grounding the No. 4 ter- 
minal. Test the motor in each direction by swit- 
ching the leads. 


If the motor does not run, replace it. 


View from wire side 


Pulser Test: 
Connect the test leads of an analog ohmmeter to the 
No. 1 and No. 2 terminals. Run the motor by connecting 
power and ground to the No. 3 and No. 4 terminals. The 
ohmmeter needle should move back and forth as the 
motor runs. 


DRIVER'S 
WINDOW 
MOTOR 
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Passenger's Window Motor Test 


Remove the door panel (see section 20). 


Disconnect the 2-P connector from the motor. 
Test motor operation by connecting power and 
ground to the No. 1 and No. 2 terminals. Test the 
motor in each direction by switching the leads. 


If the motor does not run, replace it. 


View from wire side 


- + 
Power Door Locks 8 


Component Location Index 


CAUTION: 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector on the airbag(s) then disconnect 
the wire harness (see page 23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


DOOR LOCK SWITCH 
Test, page 23-262 PASSENGER'S KEY CYLINDER SWITCH 
Test, page 23-261 


PASSENGER'S DOOR LOCK ACTUATOR 
Test, page 23-261 
Replacement, section 20 


DOOR LOCK 
CONTROL UNIT 
Test, page 23-258 


IGNITION KEY SWITCH 
Test, page 23-171 


DRIVER’S DOOR LOCK ACTUATOR 
and LOCK KNOB SWITCH 

Test, page 23-260 

Replacement, section 20 
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Power Door Locks 
Circuit Diagram 


BLU/WHT 2 GRN/RED 2 


IGNITION | DRIVER'S | PASSENGER'S 
KEY DOOR DOOR 
SWITCH | SWITCH { SWITCH 

BLK 


UNDER - HOOD FUSE/RELAY BOX 


No.32 (100A) No.44 (15A) 
ONO OND 


POWER DOOR LOCK CONTROL UNIT 


BLU/REO 


DOOR LOCK KNOB 


YEL/RED 


YEURED 


Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


Item to be inspected 


Blown No. 44 (15 A) fuse 

(In the under-hood fuse/relay box) 
Disconnected or obstructed door lock 
rod/linkage 

Driver's door lock knob switch 

(In the driver's door lock actuator) 
Ignition key switch 

Driver's door switch 

Passenger's door switch 

Driver's door lock actuator 
Passenger's door lock actuator 
Driver's door lock switch 
Passenger's door lock switch 
Control unit input 

Passenger's door key cylinder 
Poor ground 

Open circuit, loose or 
disconnected terminals 


Symptom 


Power door lock system 
doesn't work at all. 


Doors don't lock or 
unlock with the 

driver's power door 
lock switch. IveURED | 


, or WHT/RED 


GRN/WHT 
or GRN/RED' 


Doors dont't lock or 
unlock with the 
passenger's power 
door lock switch. One YEL/RED 


door or WHT/RED 


Doors don't lock Both 
with the driver's doors 
door lock knob. 


(Ignition key not One YEL/RED 


inserted and doors door or WHT/RED 
closed.) 


BLK/WHT or 
BLK/RED 


BLU/RED or 
BLU/WHT' 


Doors don't lock or 
unlock with the 
passenger's door 
key cylinder switch. One YEL/RED 


door or WHT/RED 
Doors will lock when the key is BLU/WHT? 


still in the ignition switch and GRN/RED? 
the driver's door is open. or GRN/BLU 


Both BLK/RED or 
doors BLK/WHT 


Power Door Locks 
Control Unit Input Test 


1. Remove the driver's door panel (see section 20) 
and disconnect the 18-P connector from the power 
door lock control unit. 


2. inspect the connector terminals to be sure they are 
ail making good contact. 


€ If the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 
€ If the terminals look OK, make the following in- 
put test at the connector terminals. 
— If a test indicates a problem, find and correct 
the cause, then recheck the system. 
— If all input tests prove OK, the control unit 
must be faulty; replace it. 


NOTE: Different wires with the same color have 
been given a number suffix to distinguish them (for 


example, GRN/RED' and GRN/RED? are not the POWER DOOR LOCK 
same). CONTROL UNIT 


18-P CONNECTOR 


View from wire side 


YEL/RED 
WHT/RED 


BLU/RED 
BLU/WHT' 


GRN/RED' 
GRN/WHT 


BLU/WHT? GRN/RED? WHT 


GRN/BLU 


BLK/WHT BLK/RED 
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Disconnect the 18-P connector from the control unit. 


No Wire Test condition Test: Desired result Possible cause if result is not obtained 
1 BLK Under all conditions. Check for continuity to ground: | + Poor ground (6401, G402, G404). 
There should be continuity. * An open in the wire. 
2 | WHT/RED | Connect the YEL/RED | Check door lock operation: * Fauly actuator. 
and terminal to the WHT All doors should unlock. * An open in the wire. 
YEL/RED | terminal, and the 


WHT/RED terminal to 
the BLK terminal 
momentarily. 


Connect the WHT/ 
RED terminai to the 
WHT terminal, and 
the YEL/RED terminal 
to the BLK terminal 
momentarily. 


Check door lock operation: 
All doors should lock. 


Reconnect the 18-P connector to the control unit. 


No. Wire Test condition Test: Desired result Possible cause if result is not obtained 
[з] WHT Under all conditions. Check for voltage to ground: * Blown No. 44 (15 A) fuse. 
There should be battery (In the under-hood fuse/relay box) 
voltage. “Ап open in the wire. 
4 | GRN/WHT | Driver’s door lock Check for voltage to ground: * Faulty driver's door lock switch. 
Switch in LOCK. There should be 1 V or less. * Poor ground (G401, G402, G404). 
GRN/RED! | Driver's door lock * An open in the wire. 
Switch in UNLOCK. 
5 | BLK/RED | Passenger's door lock | Check for voltage to ground: * Faulty passenger's door lock switch. 
switch in LOCK. There should be 1 V or less. * Poor ground (G401, G402, G404). 
BLK/WHT | Passenger's door lock “Атореп n fne wire: 
switch in UNLOCK. 
6 | BLU/WHT' | Driver's door lock Check for voltage to ground: «Faulty driver's door lock actuator. 
knob in LOCK. There should be 1 V or less. * Poor ground (G401, G402, G404). 
BLU/RED | Driver's door lock * An open in the wire. 
knob in UNLOCK. 1 
7 | GRN/BLU | Driver's door open. Check for voltage to ground: * Faulty door switch. 
There should be 1 V or less. * Poor ground. 
NOTE: Before testing, remove * An open in the wire. 
GRN/RED? | Passenger's door No. 46 (15 A) fuse in the 
ореп. under-hood fuse/relay box. 
8 | BLU/WHT? | Ignition key is in the Check for voltage to ground: * Faulty ignition key switch. 
ignition switch. There should be 1 V or less. * Poor ground (6401, G402, G404). 
dps An open in the wire. 
9 | BLK/RED | Passenger's door key Check for voltage to ground: * Faulty passenger's door cylinder. 
cylinder in LOCK. There should be 1 V or less as * Poor ground (G401, G402, G404). 
BLK/WHT | Passenger's door key the switch is turned. * An open in the wire. 
cylinder in UNLOCK. 


CAUTION: To prevent damage to the motor, apply battery voltage only momentarily. 
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Power Door Locks 
Driver’s Door Lock Actuator Test 


1. Remove the door panel (see section 20). 5. Check for continuity between the terminals in each 


switch position according to the table. 
2. Disconnect the 6-P connector from the actuator. 


| Terminal 


UNLOCK 


DOOR LOCK KNOB 


View from wire side 


Test actuator operation: 


LOCK: With battery power connected to the No. 4 
terminal, ground the No. 5 terminal momentarily. 


UNLOCK: With battery power connected to the No. 
5 terminal, ground the No. 4 terminal momentarily. 


CAUTION: To prevent damage to the motor, only 
connect power momentarily. 


If the actuator does not work properly, replace it. 
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Passenger’s Door Lock Key Cylinder Switch Test 


Actuator Test 


1. Remove the door panel (see section 20). 


1. Remove the door panel (see section 20). 


2. Disconnect the 6-P connector from the actuator. 2. Disconnect the 6-P connector from the actuator. 


6-P CONNECTOR 
View from wire side 
6-P CONNECTOR 

View from wire side 


Test actuator operation: 


LOCK: With battery power connected to the No. 4 
terminal, ground the No. 5 terminal momentarily. 


UNLOCK: With battery power connected to the No. 
5 terminal, ground the No. 4 terminal momentarily. 3. Check for continuity between the terminals in each 


switch position according to the table. 


Terminal 
1 3 6 
Position 


CAUTION: To prevent damage to the motor, con- 
nect power only momentarily. 


If the actuator does not work property, replace it. 


LOCK 


UNLOCK 0—10 | 
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Power Door Locks 
Door Lock Switch Test 


1. Remove the door handle panel. 


3-P CONNECTOR 


DOOR LOCK SWITCH 


2. Disconnect the 3-P connector from the switch. 


3. Check for continuity between the terminals in each 
switch position according to the table. 


j 


LOCK 


UNLOCK 
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Wiper/Washer Ё 


Component Location Index 


WINDSHIELD 
WIPER/WASHER 
SWITCH 
Test, page 23-266 
Replacement, page 23-267 
WINOSHIELD WIPER 
ARMS/BLADES 
Replacement, page 23-270 


WINDSHIELD INTERMITTENT 
WIPER PELAY (B-type) 
Test, page 23-72 


WINDSHIELD WIPER 
MOTOR ASSEMBLY 


Test, page 23-268 
Replacement, page 23-270 


UNDER-DASH 
FUSE/RELAY BOX 


WASHER FLUID 
RESERVOIR 


Replacement, page 23-271 WINDSHIELD WASHER 
MOTOR 


Test, page 23-269 


WIPER/WASHER CIRCUIT 
(in the integrated contro! unit) 
Input Test, page 23-167 
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Wiper/Washer 


Circuit Diagram 


UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH UNDER - DASH FUSE/RELAY BOX 


BATTERY 
No.32 {100A} No.33 (50A) [Ж ОЛ 
[29 090] Wir — Ө седі TS SER ek 


GRN/BLK 


GRN/BLK GRN/BLK 


WASHER 
SWITCH 


BLK/YEL GRN BLU/RED 


INTERMITTENT 
WIPER CIRCUIT 
GRN/BLK WINDSHIELD ( In the integrated ) 
WIPER MOTOR control unit 


INTERMITTENT 
WIPER 
RELAY 


GRN/RED 


BLK/YEL 


WINDSHIELD 
WASHER 
MOTOR 
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Troubleshooting 


NOTE: The numbers in the table show the troubleshooting sequence. 


Item to be 
inspected 


Symptom 


Blown No. 17 (30 A) fuse 


(In the under-dash fuse/relay box) 


Mist switch 


Washer switch 


Washer motor 


Intermittent wiper relay 


Combined operation of wiper/washer 
(In the integrated control unit) 
Not enough washer fluid in 


reservoir 


Disconnected or blocked washer 


hose or clogged outlet 


Disconnected wiper linkage 


Open circuit, loose or 
disconnected terminals 


Poor ground 


In all 
positions 


Wipers 
do not 


^ | Wiper switch 


= 


M |Wiper motor assembly 


о 


GRN/BLK 
G301 


work. In INT 


G401 | GRN or 
G402 | BLU/WHT 


In LO or HI 


ME In MIST 


G404 | BLU/YEL or BLU 
BLU/YEL 


Blades do not return to 
park position when 
wipers are turned OFF. 


-- 


EE 
BLU/WHT 


Erratic intermittent cy- 
cle or wipers do not 
work in INT. 


m 


— 


Little or no washer fluid 
is pumped. 


GRN/BLK, GRN, | 


BLU/WHT or 
GRN/RED 


BLK/YEL 


Wipers and washer do 
not work at the same 
time. 


BLK/YEL 
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Wiper/Washer 
Wiper/Washer Switch Test 


. Remove the dashboard lower cover and knee 
bolster. 


. Disconnect the 5-Р and 20-Р connectors from the 
main wire harness. 


. Check for continuity between the terminals in each 
position according to the table. 


20-P CONNECTOR 


VAC VAVAVAESEN 
КІШІЛІ 


View from wire side 


DASHBOARD 
LOWER COVER 


View from wire side 


5-P CONNECTOR 
KNEE BOLSTER 


Terminat 
14 


Position 


— 


Washer switch “ON” 
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Wiper/Washer Switch Replacement 


CAUTION: 2 Remove the steering column covers. 

€ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

€ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


UPPER COLUMN COVER 


LOWER COLUMN 
COVER 


SRS MAIN HARNESS 


1. Remove the dashboard lower cover and knee 
bolster. 
3. Disconnect the 8-P connector, then remove the 
wiper/washer switch. 


8-P 
CONNECTOR 


WIPER/WASHER SWITCH 


DASHBOARD LOWER COVER 
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Wiper/Washer 
Windshield Wiper Motor Test 


Open the hood and remove the cap nuts and the 


wiper arms. Be careful not to damage the hood. = HI (BLU/YEL) 
B (GRN/BLK) © LO (BLU) 


Disconnect the 5-P connector from the wiper 
motor assembly. 


HI (BLU/YEL) E (BLK) 


Reconnect the 5-P connector to the wiper motor 
assembly. 


Connect an analog voltmeter between the As 
(BLU/WHT) and the E (BLK) terminals. Run the 
motor by turning the wiper switch ON (LO or HI 


B (GRN/BLK) As (BLU/WHT) position). The voltmeter should alternately indicate 
O V and more than 4 V. 


5-P CONNECTOR 
View from 
terminal side. 


Test motor operation: 


LOW SPEED: Connect battery power to the B 
(GRN/BLK) terminal and ground to 
the LO (BLU) terminal. 

HIGH SPEED: Connect battery power to the B 
(GRN/BLK) terminal and ground to 
the HI (BLU/YEL) terminal. 


If the motor does not run, or fails to run smoothly, 
replace it. 
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Windshield Washer Motor Test 


Remove the left inner fender. 


Disconnect the 2-P connector from the washer 
motor. 


Test the washer motor by connecting battery 
power to the (D terminal and grounding the O 
terminal. 
2-P 
€ if the motor does not run, or fails to run CONNECTOR 
smoothly, replace it. 
€ If the motor runs smoothly, but little or по wash- 
er fluid is pumped, check for a disconnected or 
blocked washer hose, or a clogged pump outlet. 


WINDSHIELD 
WASHER MOTOR 
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Wiper/Washer 
Windshield Wiper Motor Replacement 


1. Open the hood and remove the cap nuts and the 
wiper arms. Be careful not to damage the hood. 


2. Remove the windshield lower molding, hood seal, 


and air scoop by prying the trim clips out and 
removing the screws. 


CAP NUT 
WIPER ARM 


HOOD SEAL 


3. Disconnect the 5-P connector from the wiper mo- 
tor, then remove the wiper harness from the wiper 
linkage. 


WIPER LINKAGE ASSEMBLY 


4. Remove the wiper linkage assembly by removing 
the three mounting bolts. 
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Remove the three mounting bolts and one nut from 
the wiper linkage, then remove the wiper motor. 


NUT 
22 N-m (2.2 kg-m, 16 ib-ft) 


MOUNTING 
BOLTS 
10 Nem (1.0 kg-m, 8 lb-ft) 


WIPER LINKAGE 
ASSEMBLY 


WIPER MOTOR 


Washer Motor Replacement 


Remove the washer filler neck. 
Remove the inner fender. 


Disconnect the hose and the 2-P connector from 
the washer motor. 


Remove the three mounting bolts and pull out the 
washer reservoir. 


Remove the washer motor from the washer 
reservoir. 


Remove the washer nozzles and washer hose as 
necessary. 


During installation take care not to pinch any 
hoses. Install the hose clips firmly. 


After installing washer nozzles, check/adjust their 
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Cruise Control 
Component Location Index 


CAUTION: 

Ф All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

@ Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


SRS MAIN HARNESS 


CONTROL UNIT 


Input Test, page 23-276 
CRUISE CONTROL MAIN SWITCH 


Test, page 23-280 CABLE REEL 
Replacement, page 23-280 Test, page 23-278 
Replacement, page 23-276, 318 


SET/RESUME SWITCH 


Test, page 23-278 
AS Replacement, page 23-278 
< 


A/T GEAR POSITION 
SWITCH 

Test, page 23-148, 281 
Replacement, page 23-149 


CLUTCH SWITCH 
Test, page 23-281 
Pedal Height Adjustment, section 12 


BRAKE SWITCH 
Test, page 23-282 
Pedai Height Adjustment, section 19 
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Cruise Control 
Circuit Diagram 


IGNITION 
UNDER -HOOD FUSE/RELAY BOX SWITCH UNDER- DASH FUSE/RELAY BOX COMBINATION 


LIGHT SWITCH 
No.32(100A) Мо.33 (50A) 
O^. O ONO 
Q 


RED/BLK 


WHT/YEL WHT/YEL RED/BLK 


INDICATOR 
LIGHT 
(0.84%) 


BLU/BLK 


BLU/RED 


DASH LIGHTS 
BRIGHTNESS 
CONTROL 
UNIT 


CRUISE CONTROL 
DIMMING CIRCUIT 
CRUISE 


LT GRN/RED LT GRN/BLK 


BRN/BLK 
LIGHTS вамвер 


VEHICLE SPEED 
SENSOR {VSS} 


МІТ: CLUTCH SWITCH 

AIT : A/T GEAR 
POSITION SWITCH 
(2, Ds, De} 


Troubleshooting 


NOTE: 


@ The numbers in the table show the troubleshooting sequence. 


9 Before troubleshooting. 


— Check the No. 14 (7.5 A) fuse in the under-dash fuse/relay box and the No. 41 (15 A) fuse in the under-hood 


fuse/relay box. 
— Check that the horns sound. 


— Check the tachometer for proper operation. 


Items to be inspected 


Symptom 


Main switch 


Brake switch/adjustment 


Clutch switch/adjustment (M/T) 


A/T gear position switch (A/T) 


Dimming circuit in gauges 


Actuator and cable free play 


Disconnected, clogged or restricted 
vacuum lines, stuck check valve, 


leaky vacuum reservoir 


| Contro unit input 


Poor ground 


Open circuit, loose or 
disconnected terminals 


Cruise control cannot be set. 


Cruise control can be set, but 
indicator light does not go on. 


| Cruise speed noticeably higher 
or lower than what was set. 


N d SET/RESUME switch 


| Vehicle speed sensor (VSS) 


LT GRN/BLK, BRN/WHT, 
BRN/BLK, BRN/RED, 
ORN, LT GRN 

LT GRN/RED, BLU 


YEL, RED, RED/BLK 


| Excessive overshooting and/or 
undershooting when trying to 
set speed. 


Steady speed not held, even on 
a flat road with cruise control 
set. 


Car does not decelerate or ac- 
celerate accordingly when SET 
or RESUME button is pushed. 


|. 


Set speed not cancelled when 
clutch pedal is pushed (M/T). 


PNK 


Set speed not cancelled when 
shift lever is moved to 1 (A/T). 


+— 
PNK 


Set speed not cancelled when 
brake pedal is pushed 


GRY, GRN/WHT 


Set speed not cancelled when 
main switch is pushed OFF. 


LT GRN 


Set speed not resumed when 
RESUME button is pushed (with 
main switch ON, but set speed 
temporarily cancelled). 


23-275 


Cruise Control 
Control Unit Input Test 


CAUTION: 

© All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

€ Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag{s) (see page 
23-294). 

% Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


1. Disconnect the 14-P connector from the control 
unit. 


2. Inspect the connector and socket terminals to be 
sure they are all making good contact. SRS MAIN HARNESS 


€ if the terminals are bent, loose, or corroded, 
repair them as necessary, and recheck the 
system. 
Ф If the terminals took OK, make the following in- 
put tests at the connector. 
— If a test indicates a problem, find and correct 
the cause, then recheck the system. 
— If all the input tests prove OK, the control unit 
must be faulty; replace it. . 


"Fu 


CRUISE CONTROL UNIT 


14-P CONNECTOR 


14-P CONNECTOR 


LT GRN/RED 


BRN/RED BRN/BLK 


LT GRN 


View from wire side 
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No Wire Test condition Test: Desired result Possible cause if result is not obtained 
1 BLK Under all conditions. Check for continuity to ground: | * Poor ground (G401, G402, G404) 
There should be continuity. “Ап open in the wire. 
+ 
2 LT GRN Ignition switch ON Check for voltage to ground: * Blown No. 14 (7.5 A) fuse. 
and main switch ON. There should be battery (In the under-dash fuse/relay box) 
voltage. * Faulty main switch. 
| * An open in the wire. 
3 | LT GRN/ | RESUME button push- | Check for voltage to ground: * Blown No. 41 (15 A) fuse. 
BLK ed. There should be battery (In the under-hood fuse/relay box) 
4 | LT GRN/ | SET button pushed. voltage. * Faulty SET/RESUME switch. 
RED * Faulty cable reel. 
Ы An open іп the wire. 
5 PNK M/T: Clutch peda Check for continuity to ground: | + Faulty or misadjusted clutch switch 
pushed. There should be continuity. (М/Т). 
A/T: Shift lever іп NOTE: There should be no * Faulty or misadjusted A/T gear posi- 
2], [Də], or [D4]. | continuity when the clutch tion switch. 
pedal is released or when the * Poor ground (G401, G402, G404). 
AIT shift lever is in other posi- * An open in the wire. 
| tions. 
6 BLU Start the engine. Check for voltage to ground: • Faulty ignition system or ECM. 
There should be battery “Ап open in the wire. 
voltage. 
7 ORN Ignition switch ON Check for voltage between the | * Faulty vehicle speed sensor (VSS). 
and main switch ON. ORN Ф and BLK © terminals: * Poor ground (G101). 
Raise the front of the | It should be 0-12-0-12У * An open іп the wire. 
car, rotate one wheel | repeatedly. 
slowly. 
E GRY Ignition switch ON, Check for voltage to ground: • Faulty brake switch. 
main switch ON and There should be O V with the * An open in the wire. 
brake pedal pushed, pedat pushed, and battery 
then released. voltage with the pedal releas- 
ed. 
9 | GRN/WHT | Brake pedal pushed, Check for voltage to ground: * Faulty brake switch. 
then released. There should be battery * An open in the wire. 
voltage with the pedal pushed, 
and O V with the pedal releas- 
ed. | 
10 RED Ignition switch ON. Connect to ground: Cruise in- * Blown bulb. 
dicator in the gauge assembly * Blown No. 13 (10 A) fuse. 
comes on. (іп the under-dash fuse/relay box) 
* Faulty dimming circuit in the gauge 
assembly. 
| * An open in the wire. 
11| BRN/RED | Under all conditions. Check for resistance to * Faulty actuator solenoid. 
ground: There should be * An open in the wire. 
80—120 Q. 
12| BRN/BLK | Under all conditions. Check for resistance to 
ground: There should be 
70—110 9. 
13 | BRN/WHT | Under all conditions. Check for resistance to 


ground: There should be 
40—60 Q. 
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Cruise Control 
Set/Resume Switch Test/Replacement 


CAUTION: 5. Install the short connector on the airbag connector. 

@ All SRS electrical wiring harnesses are covered with 
yellow outer insulation. 

© Before disconnecting the SRS wire harness, install 
the short connector(s) on the airbag(s) (see page 
23-294). 

* Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 


CABLE REEL 
CONNECTOR 


NOTE: The radio may have a coded theft protection cir- 

cuit. Be sure to get the customer's code number before 

— Disconnecting the battery. AIR BAG 

— Removing the No. 43 (10 A) fuse. CONNECTOR 
(In the under-hood fuse/relay box) 

— Removing the radio. 

After service, reconnect power to the radio and turn it 


on. 
When the word “CODE” is displayed, enter the SHORT ACCESS PANEL 
customer's 5-digit code to restore radio operation. CONNECTOR 


(RED) 


6. Remove the dashboard lower cover and knee 
bolster. 


7. Disconnect the cable reel 6-P connector from the 
SRS main harness, then connect Test Harness C 
only to the cable reel side of the 6-P connector. 


SRS MAIN HARNESS 


1. Disconnect the battery negative cable, and then 
positive cable. 


2. Make sure the wheels are turned straight ahead. 


3. Remove the two screws and access panel, then 
remove the short connector from the access panel. 


4. Disconnect the airbag connector from the cable 
reel connector. 


CABLE REEL M 


6-P CONNECTOR 


TEST HARNESS C 
07LAZ — SL40300 
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8. Check for continuity between the terminals of Test 
Harness C in each switch position according to the 
table. 


10. Remove the two screws and cruise control 


Terminal 3 2 1 
Position BLU/RED RED mM BL 
SET (ON) | 
RESUME(ON) | О t—O 


€ If there is continuity, and it matches the table, 
the switch is OK. 


€ if there is no continuity in one or both positions, 
go to step 9. 


9. Carefully remove the cruise control SET/RESUME 
switch cover by prying between the cover and 
switch in the sequence shown. 


CRUISE 
CONTROL 
SET/RESUME 
SWITCH 


CRUISE 
CONTROL 
SET-RESUME 
SWITCH COVER 


SET/RESUME switch. 


SET/RESUME SWITCH 


SCREWS 


A’ 


11. Check for continuity between the terminals in each 
switch position according to the table. 


Terminal 


Position 


SET (ОМ) 
RESUME (ON) 


€ If there is no continuity in one or both positions, 
replace the switch. 


€ If there is continuity and it matches the table, 
replace the cable reel. 
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Cruise Control 
Main Switch Test/Replacement 


1. Carefully pry the switches out of the instrument 3. Check for continuity between the terminals in each 
panel and disconnect their connectors. switch position according to the table. 


Terminal 


L—. 
INDICATOR 
LIGHT. LIGHT. 
(0.84У/) (0.84У/) 


5-P 
CONNECTOR CRUISE CONTROL 
MAIN SWITCH 


2. Remove the cruise control main switch from the € If there is no continuity, replace the switch. 
Switch panel. 


SWITCH PANEL 


CRUISE CONTROL 
MAIN SWITCH 


BULBS 
(0.84 W} 
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Clutch Switch Test A/T Gear Position Switch Test 


1. Remove the front console, then disconnect the 
12-P connector from the switch. 


Disconnect the 3-P connector from the clutch 
switch. 


Check for continuity between the terminals accor- 
ding to the table. 


N Terminal 
Clutch Pedal N 


PUSHED 
RELEASED 


2. Check for continuity between the terminals in each 
switch position according to the table. 


Terminal 


Position 


CLUTCH SWITCH 


| 


3. Ifnecessary, replace the switch (see page 23-149). 


C9 | | (231 (3 | 2] | ЮЕ 


3. If necessary, replace the switch or adjust pedal 
height (see section 12). 
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Cruise Control 


Brake Switch Test Actuator Solenoid Test 


1. Disconnect the 4-P connector from the switch. 1. Disconnect the 4-P connector from the actuator. 


BRAKE SWITCH 


View from terminal side 


Measure resistance between the terminals. 


2. Check for continuity between the terminals accord- 
ing to the table. 


Terminal 
A с 
Вгаке Реда! 
-949 | 


Resistance 

VENT SOLENOID (between C and D): 
80—1200 

VACUUM SOLENOID (between B and D): 
70—1100 

SAFETY SOLENOID (between A and 0): 
40—60 Q 


PUSHED 


RELEASED Q 


NOTE: Resistance will vary slightly with 
temperature; specified resistance is at 70°F 
(20°С). 


3. If necessary, replace the switch or adjust pedal 
height (see section 19). 


VENT VALVE | 


SAFETY VALVE 


VACUUM VALVE 
` 


= To CHECK 
VALVE 
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Actuator Test 


Disconnect the actuator cable from the actuator 
rod and disconnect the 4-P connector. 


Connect battery power to the D terminal and 
ground to the A, B, and C terminals. 


Connect a vacuum pump to the check valve. 
Then apply vacuum to the actuator. 


CHECK VALVE 


ACTUATOR 
CABLE 


VACUUM PUMP GAUGE 
А973Х-041-ХХХХХ 


View from 
terminal side 


4, The actuator rod should pull in completely. 
If the rod pulls in only part-way or not at all, check 
for a leaking vacuum line or defective solenoid. 


ACTUATOR ROD 


With voltage and vacuum still applied, try to pull 
the actuator rod out by hand. You should not be 
able to puil out. If you can, it is defective. 


Disconnect ground from the C terminal. The ac- 
tuator rod should return. If it does not return but 
the vent hose and filter are not plugged, the 
solenoid valve assembly is defective. 


Repeat steps 2 through 5, and disconnect ground 
from the A terminal. The actuator rod should 
return. If it does not return but the vent hose and 
filter are not plugged, the solenoid valve assembly 
is defective. 


If you replace the solenoid valve assembly, be sure 
to use new O-rings on each solenoid. 
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Cruise Control 


1. 


Actuator/Cable Replacement 


Pull the boot back and loosen the locknut, then 
disconnect the cable from the bracket. 


CABLE END 


ACTUATOR 
ROD 
BRACKET 


Disconnect the cable end from the actuator rod. 


Disconnect the 4-P connector from the actuator. 


VACUUM HOSE 
MOUNTING 


MOUNTING 


VENT HOSE 


4-Р 


yore 


Pull the vent hose out of its grommet. 


Remove the two mounting bolts and the actuator 
with the bracket. 


Disconnect the vacuum hose from the check valve. 


If necessary, disconnect the cable end from the 
linkage over the accelerator pedal, then turn the 
grommet 90° in the bulkhead and remove the 
cable. 


Install in the reverse order of removal, and adjust 
free play at the actuator rod after connecting the 
cable (see next column). 
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Actuator Cable Adjustment 


Check that the actuator cable operates smoothly 
with no binding or sticking. 


Start the engine. 
Measure the amount of movement of the actuator 
rod until the cable pulls on the accelerator lever 


(engine speed starts to increase). Free play should 
be 11 x 1.5 mm (0.43 + 0.06 in). 


ACTUATOR ROD 


ADJUSTING NUT 


ACTUATOR 


LOCKNUT 


If free play is not within specs, loosen the locknut 
and turn the adjusting nut as required. 


NOTE: If necessary, check the throttle cable free 
play (see section 11), then recheck the actuator 
rod free play. 


Retighten the locknut and recheck the free play. 


Actuator Disassembly 


FILTER COVER 


“ко SOLENOID VALVES 
2 Test, page 23-282 


VENT HOSE 


GROMMET =O 


VACUUM HOSE 


CHECK VALVE VACUUM HOSE paved 


ACTUATOR BRACKET 


VACUUM HOSE 4 
^w : Б ACTUATOR 
с Test, page 23-283 


DRAIN HOSE 


ACTUATOR BRACKET 


VACUUM 
RESERVOIR 
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Supplemental Restraint System 
(SRS) 


Component Location Index ................ 23-288 
Description ....................... ТРОЕ 23-289 
Circuit Diagram ............................... 23-290 
Wiring Locations .............................. 23-292 
Precautions/Procedures .................... 23-293 
Troubleshooting .............................. 23-298 
Airbag Assembly 

Replacement .............................. 23-318 

Disposal ...................................ф . 23-322 
Cable Reel 

Replacement ...........................-ы 23-324 
Dash Sensor 

Replacement ........................... 23-328 
SRS Unit 


Replacement .............................. 23-330 


Supplemental Restraint System (SRS) 
Component Location Index 


CABLE REEL 
Replacement, page 23-324 


SRS INDICATOR LIGHT 

(In the gauge assembly) TO DRIVER’S AIRBAG TO HORN SWITCH 

Troubleshooting, page 23-298 

Gauge assembly, page 23-122 TO CRUISE CONTROL 
SET/RESUME SWITCH 


FRONT PASSENGER'S AIRBAG 
ASSEMBLY 

Replacement, 

page 23-318 

Disposal, page 23-322 


UNDER-DASH 
FUSE/RELAY BOX 


RIGHT 
DASH SENSOR 
Replacement, 


DRIVER'S AIRBAG Р806 23-328 
SRS UNIT. ASSEMBLY 
{Including cowl sensor) 


DASH SENSOR Replacement, Replacement, 


_ page 23-318 
Replacement page 23-330 Disposal, page 23-322 


Description 


The SRS is a safety device which, when used in conjunction with the seat belt, is designed to help protect the driver (and 
front passenger) in a frontal impact exceeding a certain set limit. 

The system is composed of left and right dash sensors, the SRS unit (includes созі sensors), the cable reel, driver's air- 
bag and front passenger's airbag (Si 4WS, Si VTEC: USA, SR 4WS,SR-V: Canada models). 


1 FRONT PASSENGER'S | 
RIGHT DASH SENSOR | AIRBAG ASSEMBLY SRS UNIT 


LEFT DASH SENSOR DRIVER'S AIRBAG 
ASSEMBLY 
CABLE REEL 


OPERATION: 

As shown in the diagram below, the left and right dash sensors are connected in parallel. The parallel set of sensors is 
connected in series to each airbag inflator circuit and the car battery. In addition, a back-up power circuit is connected in 
parallel with the car battery. The back-up power circuit and the cow! sensors are located inside the SRS unit. 


For the SRS to operate: 
(1) One or both cowl sensors and one or both dash sensors must activate. 
(2) Electrical energy must be supplied to the airbag inflator by the battery, or by the back-up power circuit if the bat- 
tery voltage is too low. 
(3) The inflator charge must ignite and deploy the airbag. 


It takes about 0.1 second from the beginning of the airbag deployment until it is completely deflated (frontal collision 
against a fixed wall at a speed of 30 mph [50 km/h]). 


r 

1| SELF DIAGNOSIS SRS INDICATOR 
1| CIRCUIT 1 CIRCUIT 

1 1 

Ц 


COWL SENSOR 
Ё DASH SENSOR (1) Г 


DASH SENSOR (R} 
COWL SENSOR 


BACK - UP 


POWER 
CIRCUIT 
BATTERY 


Self-diagnosis system 
A self-diagnosis circuit is built into the SRS unit; when the ignition switch is turned ON, the SRS indicator light comes on 


and goes off after about six seconds if the system is operating normally. If the light does not come on, or does not go off 
after six seconds, or if it comes on while driving, it indicates an abnormality in the system. The system must be inspected 


and repaired as soon as possible. 
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Supplemental Restraint System (SRS) 


Circuit Diagram (Without Front Passenger’s Airbag) 


POSE RELAM BOX SRS INDICATOR CIRCUIT 


{in the gauge assembly) 


SRS UNIT 


BLK/YEL 


Q 
еҙ IGNITION SWITCH 
Q 


DRIVER'S 
AIRBAG. 
INFLATOR 


BATTERY 


CHECK 
CONNECTOR 
(16P) 


SRS UNIT 18—P CONNECTOR 


р] 
re be bee fs fe ОА 
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UNDER - DASH 
FUSE/RELAY BOX SRS INDICATOR CIRCUIT 


(іп the gauge assembly) 


SRS 
INDICATOR 
LIGHT (1.4W) 


BLK/YEL 


IGNITION SWITCH 


DRIVER'S 
AIRBAG 
INFLATOR 


AIRBAG 
INFLATOR 
BATTERY 


{R} 


DASH 
SENSOR 


Circuit Diagram (With Front Passenger's Airbag) 


SRS UNIT 


BACK -UP 
POWER 
CIRCUIT 


VOLTAGE 
REGULATOR 


SRS SELF 
DIAGNOSIS 
CIRCUIT 


BACK-UP 
POWER 
CIRCUIT 


CHECK 
CONNECTOR 
(16Р) 


SRS UNIT 18 -P CONNECTOR 


Q 
© 
© 
© 
© 
© 
о 
2 
@ 
@ 
(9 
@ 
© 
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Supplemental Restraint System (SRS) 


Wiring Locations 


CAUTION: Make sure all SRS ground locations are clean and grounds are securely attached. 


NOTE: 
€ АН SRS electrical wiring harnesses are covered with yellow outer insulation. 
€ Replace the entire affected SRS harness assembly if it has an open circuit or damaged wiring. 


DASHBOARD WIRE HARNESS 
to SRS INDICATOR LIGHT 

in GAUGE ASSEMBLY 

5-P CONNECTOR 


SRS MAIN HARNESS SRS MAIN HARNESS SRS MAIN HARNESS 
to MAIN WIRE HARNESS to CABLE REEL to FRONT PASSENGER'S 
4-P CONNECTOR 6-P CONNECTOR AIRBAG 

3-P CONNECTOR 


DASHBOARD WIRE HARNESS 


SRS MAIN HARNESS 
to UNDER DASH 
FUSE/RELAY BOX 
2-P CONNECTOR 


SRS MAIN 
HARNESS 


UNIT 
ROUND SRS MAIN HARNESS 
to RIGHT DASH SENSOR 


2-P CONNECTOR 
MAIN WIRE HARNESS 


to DASHBOARD WIRE 


CABLE REEL 
HARNESS to DRIVER'S AIRBAG 


20-P CONNECT 3-P CONNECTOR 


OR 

SRS MAIN HARNESS 

to LEFT DASH SENSOR ZN 
=ш== 


2-Р СОММЕСТОВ [ — 


TEST HARNESS SRS MAIN HARNESS SOCKET 
SOCKET 18-P CONNECTOR 


16-P CONNECTOR 
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General Precautions 


Ф Carefully inspect any SRS part before you install it. 
Do not install any part that shows signs of being 
dropped or improperly handled, such as dents, 
cracks or deformation: 


— Airbag assembly (driver's and front passenger's}. 
— Dash sensors. 

— Cable reel. 

— SRS unit. 


ө Use only a digital multimeter (KS— АНМ--32--003) 
to check the system. Using an analog circuit tester 
may cause an accidental deployment and possible 
injury. 


Do not install used SRS parts from another car. 
When making SRS repairs, use only new parts. 


Except when performing electrical inspections, 
always disconnect both the negative cable and 
positive cable at the battery before beginning work. 


Replacement of the combination light and 

wiper/washer switches and cruise control switch 

can be done without removing the steering wheel: 

— Combination light and wiper/washer switch 
replacement (see page 23-182). 

— Cruise control switch replacement (see page 
23-278). 


When reinstalling the SRS unit cover, be sure it 
snaps together properly. 


Airbag Handling and Storage 


Do not try to disassemble the airbag assembly. It has no 
serviceable parts. Once an airbag has been operated 
(deployed), it cannot be repaired ог reused. 


For temporary storage of the airbag assembly during 
service, please observe the following precautions: 


€ Store the removed airbag assembly with the pad sur- 
face up. 


ІҒ the airbag is improperly stored face 
down, accidental deployment could propel the unit 
with enough force to cause serious injury. 


Store the removed airbag assembly on a secure flat 


surface away from any high heat source (exceeding 
212°F/100°C) and free of any oil, grease, detergent 
or water. 


CAUTION: Improper handling or storage can inter- 
nally damage the airbag assembly, making it 
inoperative. 

If you suspect the airbag assembly has been damag- 
ed, install a new unit and refer to the Deploy- 
ment/Disposal Procedures for disposing of the 
damaged airbag. 
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Supplemental Restraint System (SRS) 
Wiring Precautions 


© Never attempt to modify, splice or repair SRS wiring. Installing the short connector 
NOTE: SRS wiring can be identified by special To avoid accidental deployment and 
yellow outer protective covering. possible injury, always install the protective short con- 


nector(s) on the driver's and passenger's airbag con- 
nector(s) before working near any SRS wiring. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery. 


1. Disconnect the battery negative cable, then 
disconnect the positive cable. 


2. Install the short connector(s) (RED): 


Driver's Side: 
@ Remove the access panel from the steering wheel, 
€ Be sure to install the harness wires so that they are then remove the short connector (RED) from the 
not pinched or interfering with other car parts. panel. 


DRIVER'S 
AIRBAG CABLE REEL 3-P 
CONNECTOR 


* Make sure all SRS ground locations are clean and 
grounds are securely fastened for optimum metal-to- 
metal contact. Poor grounding can cause intermit- 


tent problems that are difficult to diagnose. К à << 
DRIVER'S AIRBAG ^ ACCESS 
3-P CONNECTOR PANEL 
SHORT 
CONNECTOR 
(RED) 


@ Disconnect the 3-P connector between the driver's 
airbag and cable reel, then install the short connector 
(RED) on the airbag side of the connector. 
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Front Passenger's Side: Disconnecting the SRS Connector at the Fuse 


€ Remove the glove box, then remove the short con- Box 
nector (RED) from its holder. 


CAUTION: Avoid breaking the connector; it's double- 


locked. 
FRONT PASSENGER'S "e Я 
AIRBAG 1. First lift the connector lid with a thin screwdriver, 
3-P CONNECTOR then press the connector tab down and pull the 


SHORT CONNECTOR (RED) 
connector out. 


UNDER-DASH FUSE/RELAY BOX 


GLOVE BOX 


€ Disconnect the 3-P connector between the front SRS MAIN HARNESS 
passenger's airbag and SRS main harness, then in- 
stall the short connector (RED) on the airbag side of 
the connector. 


2. Toreinstall the connector, push it into position until 


it clicks, then close its lid. 


CONNECTOR LID 
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Supplemental Restraint System (SRS) 


Steering-related Precautions 


Steering Wheel and Cable Reel Alignment 


NOTE: To avoid misalignment of the steering wheel or 
airbag on reassembly, make sure the wheels are turned 
straight ahead before removing the steering wheel. 


Rotate the cable reel clockwise until it stops. 
Then rotate it counterclockwise (approximately two 
turns) until: 


-- The yellow gear tooth lines up with the alignment 
mark on the cover. 
— The arrow mark on the cable reel label points straight 


CABLE REEL 
LABEL 


YELLOW GEAR TOOTH 
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Steering Column Removal 


CAUTION: 

е Before removing the steering column, first discon- 
nect the connector between the cable reel and the 
SRS main harness. 

€ if the steering column is going to be removed 
without dismounting the steering wheel, lock the 
steering by turning the ignition key to O-LOCK posi- 
tion or remove the key from the ignition so that the 
steering wheel will not turn. 


MAIN CONNECTOR 
HARNESS HOLDER 


Do not replace the original steering wheel with any 
other design, since it will make it impossible to pro- 
perly install the airbag (only use genuine Honda 
replacement parts). 


After reassembly confirm that the wheels are still 
turned straight ahead and that the steering wheel 
spoke angle is correct. If minor spoke angle adjust- 
ment is necessary, do so only by adjustment of the 
tie-rods, not by removing and repositioning the 
steering wheel. 


NOTE: Models with 4WS 
Test and adjust the 4WS system (see section 17). 


Sensor Inspection 


CAUTION: Take extra care when painting or doing 
body work in the area below the dashboard. Avoid 
direct exposure of the sensors or wiring to heat guns, 
welding, or spraying equipment. 


@ Disconnect both the negative and positive battery 
cables. 

€ Install the short connector(s) before working below 
the dashboard or near the dash sensors. 

€ After any degree of frontal body damage, inspect 
both dash sensors. Replace a sensor if it is dented, 
cracked, or deformed. 


DASH SENSOR 


€ Be sure the sensors are installed securely. 


S DASH SENSOR 


MOUNTING 
BOLTS 


Inspection After Deployment 


After a collision in which the airbags were deployed, in- 
spect the following: 


1. Inspect the dash sensors for physical damage. If 
the sensors are damaged, replace them. 


2. Inspect all the SRS wire harnesses. Replace, don't 
repair, any damaged harnesses. 


3. Inspect the cable reel for heat damage. If there is 
any damage, replace the cable reel. 


4. After the car is completely repaired, turn the igni- 

tion switch on. If the SRS indicator light comes on 
for about six seconds and then goes off, the SRS 
system is OK. If the indicator light does not func- 
tion properly, go to SRS Troubleshooting. 
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Supplemental Restraint System (SRS) 


Troubleshooting 


Self-diagnosis Function 


The SRS unit includes a self-diagnosis function. If there 
is a failure in the sensors, SRS unit, inflator, or their cir- 
cuits, the SRS indicator light in the gauge assembly 
goes ON. 

SRS INDICATOR LIGHT 


As a system check, the SRS indicator light also comes 
on when the ignition is first turned to the II position. If 
the light goes off after approximately six seconds, the 
system is OK. 


If the SRS indicator light remains on (or fails to come on 
in the system check mode), one of the SRS components 
(or the wiring/connectors in between) is faulty. 


Troubleshooting Precautions 

* Always use the test harness. Do not use test probes 
directly on component connector terminals or wires; 
you may damage them or the SRS unit. 

% When connecting any of the test harnesses to the 
system, push the connectors straight-in; do not bend 
the connector terminals. 

© Before disconnecting any part of the SRS wire 
harness, install the short connector (RED) on the 
driver's airbag. On cars equipped with a front 
passenger's airbag, install short connectors on the 
driver's airbag and the front passenger's airbag. 


SRS Indicator Light Troubleshooting 


Possible conditions: 
SRS indicator light does not come on at all — see 
page 23-300. 
SRS indicator light stays on constantly — see page 
23-304. 
SRS indicator light comes on in combination with a 
failure of another electrical system (brake system 
light, malfunction indicator lamp (MIL) etc.). Check 
for damage/corrosion at the under-dash fuse/relay 
box connector. 


NOTE: 

% Before starting the applicable troubleshooting, 
check the condition of all SRS connectors and 
ground points. 

€ If the fault is not found after completing the ap- 
plicable troubleshooting, substitute a known- 
good SRS unit and check whether the indicator 
light goes off. 


Short Connector Installation 


To avoid accidental deployment and 
possible injury, always install the protective short con- 
nector on the driver's airbag connector and on cars 
equipped with front passenger's airbag, install protec- 
tive short connectors on the driver's airbag and front 
passenger's airbag before working near any SRS 
wiring. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery. 


1. Disconnect the battery negative cable, then 
disconnect the positive cable. 


Install the short connector(s): 

Driver's Side: 

@ Remove the access panel from the steering 
wheel, then remove the short connector (RED) 
from the panel. 


АМ 
DRIVER'S ACCESS PANEL 


AIRBAG 3-P 
CONNECTOR 


CONNECTOR (RED) 


% Disconnect the connector between the driver's 
airbag and cable reel, then install the short con- 
nector (RED) on the airbag side of the 
connector. 


Front Passenger's Side: 
@ Remove the glove box, then remove the short 
connector (RED) from the holder. 


@ Disconnect the connector between the front 
passenger's airbag and SRS main harness, then 
install the short connector (RED) on the airbag 
side of the connector (see page 23-295). 


Test Harnesses and Attachment Points 


Test Harness A 


Pe UNIT 


POS 


Ere 


TEST HARNESS A 
07MAZ — 5100500 


Test Harness 8 


SRS UNIT 
SRS MAIN HARNESS 
18-P CONNECTOR 


TEST HBRNESS B 
07МА2-- 5Р00500 


ROW А (SRS UNIT END} 


B (WIRE HARNESS END! | 


Test Harness С 


DRIVER'S AIRBAG 
ASSEMBLY 
CABLE REEL 6-P 
CONNECTOR 


AIRBAG 3-P 
CONNECTOR 

HARNESS С 

07LAZ - 5140300 FRONT PASSENGER'S 


11121314) AIRBAG ASSEMBLY 
pong 


FRONT PASSENGER'S AIRBAG 
3-P CONNECTOR 


Test Harness D 


SRS MAIN HARNESS 
2-P CONNECTOR 


DASH SENSOR 


TEST HARNESS D 
071А2 - SL40400 


Supplemental Restraint System (SRS) 
Troubleshooting ——#@£— 2 ________ 4 


The SRS Indicator Does Not Light 


CAUTION: Use only a digital multimeter (К5--АНМ--32--003) to check the system. 


NOTE: The radio may have a 5-digit coded theft pro- 


Disconnect the battery negative tection circuit. Be sure to get the customer’s code 
cable and then the positive number before disconnecting the battery. 
cable. 


Install the short connector(s) on 
the airbagí(s) (see page 23-294). 


Reconnect the battery positive 
cable and then the negative 
cable. 


Turn the ignition switch ON. 


| 


Do any other indicator lights 
(brake system light etc.) 
come on (in the gauge 
assembly)? 


Inspect the No. 13 (10 A) fuse 
(under-dash fuse/relay box) 


Is No. 13 fuse OK? 


YES 


YES 


Turn the ignition switch OFF. 


Repair open in dashboard wire 
harness between the No. 13 fuse 
Disconnect the SRS main and gauge assembly. 


harness 18-P connector from the 
SRS unit. SRS UNIT 


Turn the ignition switch ON. 


SRS MAIN 
HARNESS 
18-P CONNECTOR 


come on? 


< Does the SRS indicator light YES - The SRS unit is faulty. | 


NO 


| Turn the ignition switch OFF. | 


{То раде 23-301) 


23-300 


(From page 23-300) 


Disconnect the SRS main 
harness 4-P connector from the 
main wire harness. 


Turn the ignition switch ON. 


SRS MAIN HARNESS 
4-P CONNECTOR 


< Is SRS indicator light ON? уу The SRS main harness is faulty. | 


NO 


Turn the ignition switch OFF. 


Remove the gauge assembly, 
then inspect the SRS indicator 
light bulb. 


< өш SRS indicator light bulb 5 NO Replace the indicator light bulb. 


| YES 


DASHBOARD WIRE 
HARNESS 5-P CONNECTOR 


Connect a voltmeter between 
the No. 3 terminal of the 5-P con- 
nector and body ground. 


Turn the ignition switch ON. 


Measure the voltage between ] 
the No. 3 terminal and body 
ground. 


{To page 23-302) 


Less than 8.5V? 


= View from terminal side . (cont'd) 
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Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


(From page 23-301) 


{з there less than 8.5 V with NO 
the ignition switch ON? 


YES 


Turn the ignition switch OFF. 


Connect the voltmeter between 
the No. 1 terminal (+) and the 


Мо. 5 terminal (-) of the 
dashboard wire harness 5-P con- 
nector. 


Turn the ignition switch ON. 


Measure the voltage between 
the No. 1 terminal and the No. 5 
terminal. 


€ 18 there battery voltage? NO 


YES 


| Turn the ignition switch OFF. 


{To page 23-303) 


Short in BLU wire of the 
dashboard wire harness. Replace 
the dashboard wire harness. 


DASHBOARD WIRE 
HARNESS 5-P CONNECTOR 


Battery voltage? 


View from terminal side. 


Check for continuity between 
the No. 5 terminal and body 


E Does continuity exist? 


Repair open in the BLK 
wire (No. 5 terminal) 
between the gauge 
assembly and body 
ground or look for a 
poor ground (G401, 
402). 


ground. 


[ YES 


Repair open in the YEL wire (No. 
1 terminal) of the dashboard wire 
harness between the gauge 
assembly and the No. 13 fuse. 


23-302 


SRS 
(From page 23-302) 
Reconnect each connector to the SRS UNIT 
gauge assembly and SRS unit 
then connect Test Harness A to 
the SRS unit. 
Measure the voltage between 
the No. 13 terminal and body 
ground for six seconds after igni- 
tion is first turned on. 
TEST HARNESS A 
07МА2- 5100500 
Le fol [fig fre] ШП 
(M) More than 8.5v? 
NO SRS indicator circuit (in the 
< ts there more than 8.5 V? >-- gauge as: bly) Is faulty. 
YES 
SRS unit is faulty. | 
(соп д) 
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Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


SRS Indicator Light Stays on Continuously 


1. 


Make а photocopy of this page (without front 
passenger's airbag), or the next page (with front 
passenger's airbag). 


Connect Test Harness A (07МА2--5100500) to 
the SRS unit as shown. 


Turn the ignition switch ON. 

€ Voltages in the chart assume the car's ''battery 
voltage'' is about 12 volts. Less than 12 volts 
will result in different or possibly false readings. 

Ф Do not disconnect the airbag from the circuit 
when checking SRS unit voltages. 


First, check for voltage between Test Harness Ter- 

minal No. 12 and ground. 

Ф |f voltage is indicated, there is a poor ground 
(see page 23-317). 

Ф If no voltage is indicated, continue with check- 
ing all the other terminals. 


Record your voltage readings, for each terminal, in 
the row of blank boxes near the top of the chart. 


Without Front Passenger's Airbag: 


NOTE: Do not disconnect the airbag when checking SRS unit voltages. 


Compare each reading with the voltage ranges 

listed in the column below it. If the reading is within 

a range, circle that range. 

© If you circled all the Failure Mode ranges across 
any row, check the car for the Probable Failure 
Mode listed at the end of the row. (Refer to the 
letter for that Made on the following pages). 


€ if you did not circle all the ranges across апу 
row, replace the SRS unit with a known-good 
unit, and retest. 

— If all your voltage readings are now Normal, 
replace the SRS unit. 

— If your voltage readings are still not normal 
but they don’t fit within a complete row of 
Failure Mode ranges, check the condition of 
the terminals in each of the SRS connectors 
shown in the system diagram on page 


23-292. SRS UNIT 


TEST HARNESS A 
07МА2- 5100500 


— ша = 
Test Harness 1 Ex = 4 5 2 => 8 E 10 = 12 13 14 E _ 
Тептїпа! SADH vec | sv SADC BUCI GND | DC | M! 
+ | | + 
43 45 |120 5.6 11.5 85 | 84 
Normal Voltage -58| 7 = |.55|-143| ^ - Ве = a Е 91 13.6|—10.9| ^ ~ | Probable Failure Mode 
Your Voltage z _ Е, E 2 5 = E 
Reading 
4. = = ЕНЕ 
28 45 |120 37 11.5 20 | 84 _ ү 
-33| 7 | 7 |-ss|-143| 7 | ^ |-49| 7 -%5 9 |-85|-109 A Open in ene cowl sanior. 
* Open in both cow! 
sensors. 
0 45 |120| _ 0 1.5] _ o {20| 84) |. * Short in one dash 
Е © | =5.5 |-14.3 5 С |-145| -8.5 |-10.9 sensor. 
* Short to driver's airbag 
| infiator. 
L 
Short in cowl sensor or 
8.6 4.5 | 120 11.2 11.5 20 | 84 i 
113] | 7 вве) = | 1-м) = |145 = | ° j-Rs|-109| = | - | Сооп іт both dash sen 
Failure Mode T і 
Voltage 
5.7 4.5 |120 74 11.8 20 | 84 , 
туй ^ = |.s5s|-i43| ^ = |971 = |145 – 9 1851-1080 ^ = D Open in one dash sensor. 
+ d 
8.6 45 |120 " 0 nus) _ o]?29|84| ||. Open in driver's airbag 
-Hu3 7 7 [-55|-143| С T 2155) -8.5|-109 inflator or cable reel. 
4.3 o 0 _ |56 11.5 o | 20784) |. Blown SRS fuse (No. 24 
-56| ` Ы Т -23| 7 |—145| 7 —8.5 |-10.9 10 A} or open in the wire. 
4. + 
43 45,1207 _ | | 56] _ Jus] _ Ü ine 84| |. Short (or open) in SRS 
-86; 7 | ^ |-55|-143 -73 [p 136-09 indicator wire harness. 


23-304 


NOTE: Do not disconnect the airbag when checking SRS unit voltages. 


With Front Passenger’s Airbag: 


m 
Test Harness 1 2 4 5 8 10 12 13 14 m ME 
Terminal SADH | SAPH vcc | Sv SADC BUCI GNO | IDC | М1 
T 
43 | 43 4.5 | 12.0 t 5.6 11.5 8.5 | 84 ч 
Normal Voltage | 25) 56 2561-143 73 2146 0 | 136-109 ^ — | Probable Failure Mode 
Your Voltage ^n a = 
Reading 
28 | 28 45 | 12.0 3.7 11.5 | 2.0 | 84 : 
-3.7 | -3.7 -5.5 |- 14.3 249 -145 0: ағ 108] у = | A Open тоюхон ети; 
р - 
* Open in both сом! 
sensors. 
* Short in one dash 
One кр 9 1%% ЖЕЛЕ | - | 8 sensor 
= А TE DET : * Short to driver's or 
hs passenger's airbag in- 
| flator. 
Short in cowl sensor or 
20 | 84 A 
0 285110900” - С open in both dash sen- 
sors. 
20 | 84 ` 
9 - — | D Open in one dash sensor. 
Failure Mode -B5|-109 
Voltage eM I Га 
0 20 | 84 2 = Open in driver's airbag 
-8.5 |- 10.9 inflator or cable reel, 
a И 
0 20 | 84 _ 2 Open in front passenger's 
-8.5 |-10.9 airbag inflator. 
> Wo n " 
20 | 84 Open in driver's and 
0 28 sl- 10. 9| ^ - G passenger's airbag 
` : inflator. 
0 20 | 84 2, = Blown SRS fuse (No. 24 
—8.5 |—10.9 10 А) or open in the wire, 
ae 
43 | 43 45 | 120 56 115 0 ae 8.4 | _ | |, Short (or open) in SRS in- 
dicator wire harness, 
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Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


Mode A: Open іп one cowl sensor. 


@ The SRS unit is faulty. Substitute a known-good SRS 
unit and recheck the voltages according to the chart 
on page 23-304. 


Mode B: 

* Short to driver's or passenger's airbag inflator. 
* Short in one dash sensor. 

* Open in both cow! sensor. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer’s code 
number before disconnecting the battery cables. 


1. Before disconnecting any part of the SRS wire 
harness, install the short connector(s) (RED) on the 
airbag(s) (see page 23-294). 


2. Connect Test Harness В (07MAZ — SPOO500) be- 
tween the SRS unit and SRS main harness 18-P 
connector. 


SRS MAIN HARNESS SRS UNIT 
18-P CONNECTOR 


TEST HARNESS B 
07МА2—5Р00500 


3. Reconnect the driver's airbag connector, then 


check continuity between the B1 terminal and body 
ground, and between the B7 terminal and body 
ground. 


TEST HARNESS B 
07МА2- 5Р00500 


A|:j2]s]*]s]ej7]e[o e|» [vi pep e| voe] 
в 337454297 | |ы |ж |т |а) 


Ф |+ there is continuity at either terminal, go to 
step 6. 


€ if there is no continuity at either terminal, go to 
step 4. 


Reconnect the front passenger's airbag connector, 
then check continuity between the B2 terminal and 
body ground, and between the B8 terminal and 
body ground. 


TEST HARNESS B 
07MAZ – SPO0500 


МИНЕИПИПИПИЕШІЕЕЛІЗІЛІІ 
HJEPEBBBBOBg rn E ECC 


O © 


Ф If there is continuity at either terminal, go to 
step 10. 


€ If there is no continuity at either terminal, go to 
step 5. 


5. Check continuity between body ground and each 7. 


terminal of both dash sensors. 


TEST HARNESS B 
07MAZ - SPO0500 


€ |f there is continuity at any of the terminals, go 
to step 12. 


€ If there is no continuity at any terminal, go to 
step 13. 


6. Disconnect the cable reel 6-P connector from the 
SRS main harness, then connect Test Harness C 
{O7LAZ—SL40300) only to the cable reel side of 
the 6-P connector. 


CABLE REEL 
6-P CONNECTOR 


TEST Padi 


HARNESS C 
07LAZ — 5140300 


Check continuity between the No. 4 terminal and 
body ground, and between the No. 5 terminal and 
body ground. ` 


TEST HARNESS C 
071А2 – 5140300 


€ If there is continuity at either terminal, go to 
step 8. 


€ if there is no continuity at either terminal, the 
SRS main harness is faulty. Replace it and 
recheck the voltages according to the chart on 
page 23-304. 


(cont'd) 


Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


8. Disconnect the driver's airbag 3-P connector from 
the cable reel, then connect Test Harness C 
(07LAZ—SL40300) to the driver's airbag 3-P 
connector. 


CABLE REEL 
6-P CONNECTOR 


DRIVER'S 
AIRBAG 
3-P CONNECTOR 


TEST 
HARNESS C 
07LAZ— 5140300 


9. Check continuity between the No. 7 terminal and 
body ground, and between the No. 8 terminal and 
body ground. 


TEST HARNESS C 
071А2 – 5140300 


€ If there is continuity at either terminal, the 
driver's airbag inflator is faulty. Replace it and 
recheck the voltages according to the chart on 
page 23-304. 


Ф |f there is no continuity at either terminal, the 
cable reel is faulty. Replace it and recheck the 
voltages according to the chart on page 23-304. 


10. Disconnect the front passenger's airbag 3-P con- 
nector from the SRS main harness, then connect 
Test Harness C (07LAZ — 5140300) to the airbag 
side of the connector. 


FRONT PASSENGER'S AIRBAG 
3-P CONNECTOR 


TEST HARNESS C 
07LAZ—SL40300 


11. Check continuity between the No. 7 terminal and 
body ground, and between the No. 8 terminal and 
body ground. 


TEST HARNESS C 
O7LAZ — SL40300 
Ung 
БЕІН 


© O 


€ If there is continuity at either terminal, the front 
passenger's airbag inflator is faulty. Replace it 
and recheck the voltages according to the chart 
on page 23-304. 


€ |f there is no continuity at either terminal, the 
SRS main harness is faulty. Replace it and 
recheck the voltages according to the chart on 
page 23-304. 


23-308 


12. Connect Test Harness D (O7LAZ—SL40400) be- 
tween the dash sensor and SRS main harness 2-P 
connector. Check continuity between the No.1 ter- 
minal and body ground, and between the No.2 ter- 
minal and body ground. 


SRS MAIN 
HARNESS 
2-P CONNECTOR 


DASH SENSOR 


TEST HARNESS D 
07LAZ - 5140400 


TEST JE 
HARNESS D 
07LAZ—SL40400 Екі 

Ө Ө 


€ if there is continuity at either terminal, the dash 
sensor is faulty. Replace it and recheck the 
voltages according to the chart on page 23-304. 


€ If there is no continuity at either terminal, the 
SRS main harness is faulty. Replace it and 
recheck the voltages according to the chart on 
page 23-304. 


13. Check the resistance between the left dash sensor 
terminals B12 and B16, and between the right dash 
sensor terminals B4 and B6. 


TEST HARNESS B 
07МА2- 5Р00500 


7|8|9|10 ШІП 
т [e[* |o |» тз] Ы 


17 |18 
6 | 17 |18 


€ |ї resistance is 3.8—4.2 КО for both sensors, 
the SRS unit is faulty. Substitute a know-good 
SRS unit and recheck the voltages according to 
the chart on page 23-304. 


€ If resistance is less than 3.8 KQ for either sen- 
sor, go to step 14. 


14. Connect Test Harness D (O7LAZ—SL40400) be- 
tween the dash sensor and SRS main harness 2-P 
connector. Check the resistance between the No.1 
terminal and No. 2 terminal. 


SRS MAIN 
HARNESS 
2-P CONNECTOR 


DASH SENSOR 


TEST HARNESS D 
071А2- 6140400 


NA 
TEST ШЕ 
HARNESS D 
07LAZ —SL40400 A 


e 


€ if resistance is 3.8—4.2 KQ, the SRS main 
harness is faulty. Replace it and recheck the 
voltages according to the chart on page 23-304. 


€ If resistance is less than 3.8 KQ, the dash sensor 


is faulty. Replace it and recheck the voltages ac- 
cording to the chart on page 23-304, 


(cont'd) 


Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


Mode С: Short in cowl sensor, or open in both dash 
sensors. 
Mode D: Open in one dash sensor. 


NOTE: The radio may have a 5-digit coded theft рго- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cables. 


1. Before disconnecting any part of the SRS wire 
harness, install the short connector(s} (RED) on the 
airbag(s) (see page 23-294). 


2. Connect Test Harness B (07МА2--5Р00500) be- 
tween the SRS unit and SRS main harness 18-P 
connector. 


SRS UNIT 
SRS MAIN HARNESS 
18-P CONNECTOR 


TEST HARNESS B 
07MAZ—SP00500 


23-310 


3. Check the resistance between the left dash sensor 


terminals B12 and B16, and between the right dash 
sensor terminals B4 and B6. 


TEST HARNESS B 
07MAZ — SPO0500 


L3EIEEIU 


7 
ИШНЕН 
о 


iselgisls 
TEIL] 


€ If resistance is more than 5 KQ for either set of 
terminals, go to step 4. 


€ If resistance is less than 5 КО for both sets of 
terminal, the SRS unit is faulty. Substitute a 
known-good SRS unit and recheck the voltages 
according to the chart on page 23-304. 


4. Connect Test Harness D (O7LAZ—SL40400) be- 
tween the dash sensor and SRS main harness 2-P 
connector. 

Check the resistance between the No. 1 terminal 
and No. 2 terminal. 


SRS MAIN 
HARNESS 
2-P CONNECTOR 


DASH SENSOR 


TEST 
HARNESS D 
07LAZ —SL40400 


TEST HARNESS D 
071А2 - 5140400 


e 


€ If resistance is more than 5 KQ, the dash sensor 
is faulty. Replace it and recheck the voltages ac- 
cording to the chart on page 23-304. 


€ If resistance is less than 5 КО, the SRS main 
harness is faulty. Replace the SRS main harness 
and recheck the voltages according to the chart 
on page 23-304. 


Mode E: Open in driver's airbag inflator or cable reel. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cables. 


1. Before disconnecting any part of the SRS wire 
harness, the positive cable. Install the short con- 
nector(s) (RED) on the airbag(s) (see page 23-294). 


2. Connect Test Harness B (07MAZ — SPOO500) be- 
tween the SRS unit and SRS main harness 18-P 
connector. 


SRS UNIT 


SRS MAIN HARNESS 
18-P CONNECTOR 


TEST HARNESS B 
07MAZ — SPO0500 


3. Reconnect the driver's airbag connector, then 
check the resistance between the B1 and the B7 
terminals. 


TEST HARNESS В 
07MAZ - 5РО0500 


е If resistance is more than 0.2 КО, go to step 4. 

€ If resistance is less than 0.2 KQ, the SRS unit is 
faulty. Substitute a known-good SRS unit and 
recheck the voltages according to the chart on 
page 23-304. 


(cont'd) 


Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


4. Disconnect the cable reel 6-P connector from the 
SRS main harness, then connect Test Harness C 
(O7LAZ—SL40300) only to the cable ree! side of 
the connector. 


CABLE REEL 


CABLE REEL 
6-P CONNECTOR 


TEST 
HARNESS C 
07LAZ—SL40300 


5. Measure the resistance between the No. 4 terminal 
and the No. 5 terminal. 


TEST HARNESS C 
07LAZ - 5140300 


€ If resistance is more than 0.2 KQ, go to step 6. 


€ If resistance is less than 0.2 КО, the SRS main 
harness is faulty. Replace it and recheck the 
voltages according to the chart on page 23-304. 


23-312 


6. Disconnect the driver's airbag 3-P connector from 


the cable reel harness, then connect Test Harness 
С (071А2-5140300) to the driver's airbag 3-Р 
connector. 


CABLE REEL 
6-P CONNECTOR 


DRIVER'S 
AIRBAG 
3-P CONNECTOR 


TEST 
HARNESS C 
07LAZ—SL40300 
7. Measure the resistance between the No. 7 terminal 
and the No. 8 terminal. 


TEST HARNESS C 
07LAZ - 5140300 


е е [3 [64 
шї. 


€ If resistance is more than 0.2 КО, the driver's 
airbag inflator is faulty. Replace the airbag 
assembly and recheck the voltages according to 
the chart on page 23-304. 


9 If resistance is less than 0.2 KQ, the cable reel is 
faulty. Replace it and recheck the voltages ac- 
cording to the chart on page 23-304. 


Mode F: Open in front passenger's airbag inflator. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cables. 


1. Before disconnecting any part of the SRS wire 
harness, install the short connector(s) (RED) on the 
airbag(s) (see page 23-294). 


2. Connect Test Harness B (07MAZ — 5Р00500) be- 
tween the SRS unit and SRS main harness 18-P 
connector. 


3. Reconnect the front passenger's airbag connector, 


then measure the resistance between the B2 ter- 
minal and B8 terminal. 


TEST HARNESS B 
07MAZ – 5Р00500 


^7 
nüunur 


15 [n [ss 16] 7 | 18 | 
зз [14 [е [16] 17 {18 | 
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€ |f resistance is more than 0.2 KQ, go to step 4. 


€ If resistance is less than 0.2 KQ, the SRS unit is 
faulty. Substitute a known-good SRS unit and 
recheck the voltages according to the chart on 
page 23-305. 


4. Disconnect the front passenger's airbag 3-P con- 


nector from the SRS main harness, then connect 
Test Harness C (O7LAZ—SL40300) to the front 
passenger's airbag side of the connector. 


FRONT 
FRONT PASSENGER'S AIRBAG PASSENGER'S AIRBAG 
3-P CONNECTOR ASSEMBLY 


TEST HARNESS C 
071.А2--5140300 


5. Measure the resistance between the Мо. 7 terminal 
and the No. 8 terminal. 


TEST HARNESS C 
071А2- 5140300 


€ |f resistance is more than 0.2 КЇ, the front 
passenger's airbag inflator is faulty. Replace the 
front passenger's airbag assembly and recheck 
the voltages according to the chart on page 
23-305. 


€ If resistance is less than 0.2 КО, the cable reel is 


faulty. Replace the cable reel and recheck the 
voltages according to the chart on page 23-305. 


(cont'd) 


Supplemental Restraint System (SRS) 


Troubleshooting (cont'd) 


Mode G: Blown SRS No. 24 fuse, or open in the wire. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer’s code 
number before disconnecting the battery cables. 


1. Check the SRS Мо. 24 (10 A) fuse in the under- 
dash fuse/relay box. If it’s OK, go on to step 2. 
If it’s blown, replace it with a new 10 A fuse, then 
turn the ignition switch ON: 


€ 1f fuse doesn't blow, go on to step 2. 


€ if the fuse blows, troubleshoot as necessary to 
find the short. 


2. Before disconnecting any part of the SRS wire 
harness, install the short connector(s) (RED) on the 
airbag(s) (see page 23-294). 


3. Connect Test Harness B (07МА2--5Р00500) be- 
tween the SRS unit and SRS main harness 18-P 
connector. 


SRS MAIN HARNESS 
18-P CONNECTOR 


SRS UNIT 


TEST HARNESS B 
07MAZ — SPO0500 


4. Reconnect the positive and negative cables to the 


battery. 


5. Measure the voltage between the B13 terminal and 


body ground with the ignition switch ON. 


TEST HARNESS B 
07МА2- 5Р00500 


Шипнипппип 
Шаты 


€ If there is battery voltage, the SRS unit is faulty. 
Replace it and recheck the voltages according to 
the chart on page 23-304. 


€ if iess than battery voltage, the SRS main 
harness is faulty. Replace it and recheck the 
voltages according to the chart on page 23-304. 


Mode H: Short or open SRS indicator wire harness. 3. Before disconnecting any part of the SRS wire 
harness, install the short connector(s) (RED) on the 

NOTE: The radio may have a 5-digit coded theft pro- airbag(s} (see page 23-294). 

tection circuit. Be sure to get the customer’s code 

number before disconnecting the battery cables. 4. Connect Test Harness B (07МА2--5Р00500) be- 
tween the SRS unit and SRS main harness 18-P 

1. Disconnect the SRS main harness 4-P connector connector. 


from the main wire harness. 


SRS MAIN HARNESS SRS UNIT 
18-P CONNECTOR 

MAIN WIRE 

HARNESS 


TEST HARNESS B 
07MAZ —SPO0500 


5. Reconnect the battery positive cable and negative 


SRS MAIN HARNESS cable. 


4-P CONNECTOR 
6. Check for continuity between the B11 terminal and 


body ground. 


2. Turn the ignition switch ON and wait for six 
seconds. Measure the voltage between the No. 1 


terminal and body ground on the SRS main harness TEST HARNESS B 
07MAZ - 5Р00500 


4-P connector side. 


SRS MAIN HARNESS 
4—P CONNECTOR 


BLU € if there is continuity, the SRS main harness is 
shorted. Replace the SRS main harness and 
recheck the voltages according to the chart on 

Е раде 23-304. 
View from terminal side. 
€ If there is no continuity, go to step 7. 


€ If voltage is more than 8.5 V, go to step 8. 


€ If voltage is less than 8.5 V, go to step 3. 
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Supplemental Restraint System (SRS) 


7. 


Troubleshooting (cont'd) 


Check for continuity between the B11 terminal of 
Test Harness В (07MAZ — SPOO500) and the No. 1 
terminal of the SRS main harness 4-P connector. 


TEST HARNESS B 
07МА2 – SP00500 


1] 2] еэ [а [о о] ШЕ 
ИНЕ |в|7|в8|э|о) ag 


SRS MAIN [== 
HARNESS H ЕНЕ 
4-Р CONNECTOR 11] [+f 


View from terminal side. 


€ If there is continuity, the SRS unit is faulty. 
Replace it and recheck the voltages according to 
the chart on page 23-304. 


€ If there is no continuity, there is an open in the 
SRS main harness. Replace the SRS main 
harness and recheck the voltages according to 
the chart on page 23-304. 


Reconnect the SRS main harness 4-P connector to 
the main wire harness. Disconnect the dashboard 
wire harness 5-P connector from the gauge 


assembly. 


DASHBOARD WIRE 
HARNESS 5-P CONNECTOR 
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Turn the ignition switch ON and wait for six 
seconds. 

Measure the voltage between the No. 5 terminal 
and body ground. 


DASHBOARD WIRE 
HARNESS 5 – P CONNECTOR 


BLU 


Ф View from terminal side 


© If voltage is more than 8.5 V, the SRS indicator 
circuit is faulty (in the gauge assembly). Replace 
the SRS indicator assembly and recheck the 
voltages according to the chart on page 23-304. 


© If voltage is less than 8.5 V, the dashboard wire 
harness (or the main wire harness) is faulty. 
Replace it and recheck the voltages according to 
the chart on page 23-304. 


Poor ground at SRS unit or unit mounting bolts. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cables. 


1. Before disconnecting any part of the SRS wire 
harness, install the short connector(s) (RED) on the 
airbag(s) (see page 23-294). 


2. Connect Test Harness В (07МА2--5Р00500) be- 
tween the SRS unit and SRS main harness 18-P 
connector. 


SRS UNIT 


SRS MAIN HARNESS 
18-P CONNECTOR 


TEST HARNESS B 
07МА2--5Р00500 


3. Check for continuity between the В5 terminal and 
body ground, and the B15 terminal and body 
ground. 


TEST HARNESS B 


€ if there is continuity at either terminal, the SRS 
unit is faulty. Replace it and recheck the 
voltages according to the chart on page 23-304. 


€ |f there is no continuity at either terminal, the 
SRS unit ground, the SRS unit component 
grounds, or the SRS main harness is faulty. 
Check the grounds (check the SRS unit ground 
wire and mounting bolts) and, if necessary, 
replace the SRS main harness. Recheck the 
voltages according to the chart on page 23-304. 


23-317 


Supplemental Restraint System (SRS) 
Airbag Assembly Replacement 


Store a removed airbag assembly with the Front Passenger's Side: 
pad surface up. If the airbag is improperly stored face @ Remove the glove box, then remove the short 
down, accidental deployment could propel! the unit with connector (RED) from its holder. 


enough force to cause serious injury. 
% Disconnect the 3-P connector between the front 


CAUTION: passenger's airbag and SRS main harness, then 
% Do not install used SRS parts from another car. install the short connector (RED) on the airbag 
When repairing as SRS, use only new parts. side of the connector. 


% Carefully inspect the airbag assembly before you in- 
stall it. Do not install an airbag assembly that shows 


signs of being dropped or improperly handled, such FRONT PASSENGER’S 
as dents, cracks or deformation. AIRBAG 
% Always keep the short connector(s) (RED) on the air- 3-P CONNECTOR 


bagís) when the harness is disconnected. SHORT CONNECTOR (RED) 


* Do not disassemble or tamper with the airbag 
assembly. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cables. 


SRS MAIN HARNESS 


1. Disconnect the battery negative cable, then 
disconnect the positive cable. 


2. Install the short connector(s) (RED) on the airbag 
Side of the connector(s): 


Driver's Side: 

% Remove the access panel from the steering 
wheel, then remove the short connector (RED) 
from the panel. 


* Disconnect the 3-P connector between the 
driver's airbag and cable reel, then install the 
short connector (RED) on the airbag side of the 
connector. 


GLOVE BOX 


CABLE REEL 3-P CONNECTOR 


DRIVER'S 
AIRBAG 
3-P CONNECTOR 


SHORT 
CONNECTOR 
(RED) 
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3. Remove the airbag(s): 


Driver's Side: 

€ Remove the two TORX® bolts using a TORX® 
T30 bit, then remove the driver's airbag 
assembly. 


DRIVER'S 
AIRBAG ASSEMBLY 


CRUISE 
CONTROL 

SET/RESUME 
SWITCH 


TORX® BOLT 
Use a TORX® T3O bit 


Front Passenger’s Side: 

€ Remove the tweeter cover from the dashboard, 
then remove the visor and black face panel (see 
page 23-130). 


Ф Remove the glove box, then remove the four 
mounting nuts from the front passenger’s airbag 


assembly. 
FRONT PASSENGER'S 
DASHBOARD AIRBAG ASSEMBLY 
------ 


— 


MOUNTING 


NUTS GLOVE BOX 


€ Carefully lift the front passenger's airbag 
assembly out of the dashboard. 


(cont'd) 


Supplemental Restraint System (SRS) 


4. 


Airbag Assembly Replacement (cont'd) 


CAUTION: Be sure to install the SRS wiring so that it is 
not pinched or interfering with other car parts. 


Install the new airbag(s). 


Driver's Side: Place the driver's airbag assembly in 
the steering wheel, and secure it with new TORX® 
bolts. 


DRIVER’S 
AIRBAG 
ASSEMBLY 


TORX® BOLT 

10 №т (1.0 kg-m, 7.2 Ib-ft) 
Replace. 

Use a TORX® T30 bit 
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Front Passenger’s Side: 
€ Place the front passenger’s airbag assembly in 
the dashboard. 


Ф Loosen the two mounting nuts on the L-bracket. 
9 Press the airbag assembly downwards and turn 
the adjusting nuts until they touch the lower 


part of the airbag assembly. 


© Tighten the four airbag mounting nuts, then 
tighten the two mounting nuts on the L-bracket. 


ADJUSTING 


L-BRACKET L-BRACKET 


MOUNTING NUT 
10 М-т (1.0 kg-m, 7.2 ib-ft) 
Replace. 


ADJUSTING 
NUT 


AIRBAG ASSEMBLY 
MOUNTING NUTS 

10 Nem (1.0 kg-m, 7.2 Ib-ft) 
Replace. 


Remove and properly store the short connector(s}, 
then reconnect the airbag connectorís). 


Front passenger's Side: 

€ Attach the short connector (RED) to the connec- 
tor holder. 

€ Then reinstall the glove box, visor, and tweeter 
cover on the dashboard. 


FRONT PASSENGER'S 
AIRBAG 3-P CONNECTOR 


SHORT CONNECTOR 
(RED) 


SRS MAIN 
HARNESS 
3-P CONNECTOR 


GLOVE BOX 


Driver's Side: 

€ Remove the short connector (RED) from the 
driver's airbag connector, then connect the air- 
bag 3-P connector to the cable reel 3-P 
connector. 


€ Attach the short connector (RED) to the access 


panel, then reinstall the panel on the steering 
wheel. 


CABLE REEL 3-P CONNECTOR 


DRIVER'S 
AIRBAG ACCESS 
3-P CONNECTOR PANEL 


Connect the battery positive cable, then the 
negative cable. 


After installing the airbag assembly, confirm proper 
system operation: 


€ Turn the ignition ON (I): The instrument panel 
SRS indicator light should go on for about six 
seconds and then go off. 

€ Make sure both horn buttons work. 

€ Take a test drive and make sure the cruise con- 
trol set/resume switch works. 


Enter the code number to restore radio operation 
(see page 23-206). 
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Supplemental Restraint System (SRS) 
Airbag Assembly Disposal ————— ———————————— —— — —— ————— ——. 


Before scrapping any airbag(s) (including one in a whole 
car to be scrapped) the airbag must be deployed. If the 
caris still within the warranty period, before you deploy 
the airbag, the Honda District Service Manager must 
give approval and/or special instructions. 

Only after an airbag has been deployed (as the result of 
vehicle collision, for example), it can be scrapped. 

If an airbag(s) appears intact (not deployed) treat it with 
extreme caution. 

Follow this procedure: 


Deploying the Airbag(s): In-Car 


NOTE: If an SRS car is to be entirely scrapped, its air- 
bag(s) should be deployed while still in the car. 

The airbag(s) should not be considered as salvageable 
part and should never be installed in another car. 


Confirm that the airbag assembly is 
securely mounted; otherwise severe personal injury 
could result during deployment. 


1. Disconnect both the negative cable and positive 
cable from the battery. 

2. Confirm that the special tool is functioning properly 
by following the check procedure on the label of 
the tool set box, or on page 23-317 


Driver's Airbag: 
3. Remove the access panel, then disconnect the 3-P 


connector between the driver's airbag and the 
cable reel. 


CABLE REEL 3-P CONNECTOR 


DRIVER'S 
AIRBAG ACCESS 
3-P CONNECTOR PANEL 


Front Passenger's Airbag: 


4. Remove the glove box, then disconnect the 3-P 
connector between the front passenger's airbag 
and SRS main harness. 


FRONT PASSENGER'S AIRBAG 
3-P CONNECTOR 


GLOVE BOX SRS MAIN HARNESS 


5. Cut off the airbag connector, strip the ends of the 
aibag, wires, and connect the special tool alligator 
clips to the bare wires. Place the special tool ap- 
proximately thirty feet away from the airbag. 


DRIVER'S AIRBAG FRONT PASSENGER'S AIRBAG 


ALLIGATOR 
CLIPS 


ALLIGATOR (Yellow) 


CLIPS 
{Yellow} 
OPERATION —_—— 
SWITCH 
YMENT | 
ind 12 VOLT BATTERY 


07HAZ —SGO00400 
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6. Connect a 12 volt battery to the tool: 
€ If the green light on the tool goes on, the airbag 
igniter circuit is defective and cannot deploy the 
bag. Go to Damaged Airbag Special Procedure. 
€ if the red light on the tool goes on, the airbag is 
ready to be deployed. 


7. Push the tool’s deployment switch. The airbag 
should deploy (deployment is both highly audible 
and visible — a loud noise and rapid inflation of the 
bag, followed by slow deflation). 


€ ІІ audible/visible deployment happens and the 
green light on the tool goes on, continue with 
this procedure. 

€ If the airbag doesn't deploy, yet the green light 
goes ON, its igniter is defective. 
Go to Damaged Airbag Special Procedure. 


During deployment, the airbag 
assembly can become hot enough to burn you. 
Wait thirty minutes after deployment before 
touching the assembly. 


8. Dispose of the complete airbag assembly. No part 
of it can be reused. Place it in a sturdy plastic bag 
and seal it securely. 


CAUTION: 

€ Wear a face shield and gloves when handling a 
deployed airbag. 

€ Wash your hands and rinse them well with 
water after handling a deployed airbag. 


AIRBAG Hic 
ASSEMBLY : BAG 


e» 


M —————À 


Deploying the Airbag: Out-of-car. 


NOTE: If an intact airbag assembly has been removed 
from a scrapped car or has been found defective or 
damaged during transit, storage, or service, it should be 
deployed as follows: 


ГЕОЛ Position the airbag assembly face up, out- 
doors on flat ground at least thirty feet from any 
obstacles or people. 


ЕСТІ 


1. Confirm that the special tool is functioning properly 
by following the check procedure on this page or on 
the tool box label. 

2. Remove the short connector from the airbag 
connector. 

3. Follow steps 5, 6, 7 and 8 of the in-car deployment 
procedure. 


Damaged Airbag Special Procedure. 

If an airbag cannot be deployed, it should 
not be treated as normal scrap; it should still be con- 
sidered a potentially explosive device that can cause 
serious injury. 


1. If installed in a car, follow the removal procedure 
on page 23-319. 


2. Inall cases, make sure a short connector is properly 
installed on the airbag connector. 


3. Package the airbag in exactly the same packaging 
that the new replacement part came in. 


4. Mark the outside of the box "DAMAGED AIRBAG 
МОТ DEPLOYED” so it does not get confused with 
your parts stock. 


5. Contact your Honda District Service Manager for 
how and where to return it for disposal. 


Deployment Tool: Check Procedure. 


1. Connect the yellow clips to both switch protector 
handles on the tool; connect the tool to a battery. 


2. Push the operation switch: green means tool is OK; 
red means tool is faulty. 


3. Disconnect the battery and the yellow clips. 
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Supplemental Restraint System (SRS) 


Cable Reel Replacement 


ШЫ Store а removed airbag assembly with the 
pad surface up. If the airbag is improperly stored face 
down, accidental deployment could propel the unit with 
enough force to cause serious injury. 


CAUTION: 

е Carefully inspect the airbag assembly before install- 
ing it. Do not install an airbag assembly that shows 
signs of being dropped or improperly handled, such 
as dents, cracks or deformation. 

© Always keep the short connector(s) on the airbagís) 
when the harness is disconnected. 

* Do not disassemble or tamper with any airbag 
assembly. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cable. 


1. Disconnect the battery negative cable and then the 
positive cable. 


2. Make sure the wheels are facing straight ahead. 


3. Remove the dashboard lower cover, knee bolster, 
and air duct. 


DASHBOARD LOWER 
COVER 
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4. Install the short connector(s) on the airbag(s) (see 
page 23-294). 


CABLE REEL 3-P CONNECTOR 


DRIVER'S 
AIRBAG 3-P 
CONNECTOR 


CONNECTOR 
(RED) ACCESS 


5. Remove the driver's airbag assembly from the 
Steering wheel (two T30 TORX® bolts), then 
remove the steering wheel nut. 


STEERING WHEEL NUT 


DRIVER'S 
AIRBAG 
ASSEMBLY 


TORX* BOLT 
Use а TORX® T30 bit 


6. Disconnect the connectors from the horn and 
cruise control set/resume switches, then remove 
the cable reel 3-P connector from its clip. 


CRUISE CONTROL 
SET/RESUME 
SWITCH CONNECTOR 


HORN CONNECTOR 


CABLE REEL 
3-P CONNECTOR 


7. Remove the steering wheel from the column. 


8. Remove the upper and lower column covers. 


UPPER COLUMN COVER 


LOWER COLUMN $ 
COVER 


9. Disconnect the 6-P connector between the cable 
reel and SRS main harness, then remove the con- 
nector holder from the steering column. 


CABLE REEL 


CANCEL SLEEVE 


CABLE REEL 6-P 
CONNECTOR 


CONNECTOR HOLDER 


10. Remove the cable reel from the column. 


(cont'd) 
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Supplemental Restraint System (SRS) 


Cable Reel Replacement (cont'd) 


CAUTION: 

© Before installing the steering wheel, the front wheels 
should be aligned straight ahead. 

е Be sure to install the harness wires so that they are 
not pinched or interfering with other car parts. 

@ After reassembly, confirm that the wheels are still 
straight ahead and that the steering wheel spoke 
angle is correct (road test). If minor spoke angle ad- 
justment is necessary, do so only by adjustment of 
the tie-rods, not by removing and repositioning the 
steering wheel. 


11. 2WS: Align the cancel sleeve grooves with the 
cable reel projections. 


CABLE REEL 


CANCEL SLEEVE 


GROOVES 


PROJECTIONS 


4WS: Be sure that the yellow make on the front 
main steering angle sensor rotor faces downwards. 
If it doesn't, turn the rotor till it is in the neutral lock 
position (see section 17). 


12. Carefully install the cable reel on the steering col- 
umn shaft. Then attach the connector holder to the 
steering column. 


CANCEL SLEEVE 


CABLEREEL 2 ^ 


STEERING 
COLUMN 
SHAFT 


CONNECTOR HOLDER 


13. Install the steering column upper and lower covers. 


14. Center the cable reel. 
Do this by first rotating the cable reel clockwise un- 
til it stops. 
Then rotate it counterclockwise (approximately 
two turns) until: 


@ The yellow gear tooth lines up with the align- 
ment mark on the cover. 

€ The arrow mark on the cable reel label points 
straight up. 


ARROW MARK 


CABLE REEL 
LABEL 


ALIGNMENT MARK 


YELLOW GEAR 
TOOTH 


15. Install the steering wheel and attach the cable reel 
connector to the clip. 


HORN CONNECTOR CRUISE CONTROL 


SET/RESUME 
SWITCH CONNECTOR 


CABLE REEL 
3-P CONNECTOR 


16. Connect the horn connector and cruise control 
set/resume switch connector. 


17. Install the steering wheel nut. 20. Remove and properly store the short connector(s} 
(RED), then reconnect the airbag connector(s) (and 
NOTE: Models with 4WS reinstall the glove box). 
Check that the 4WS system is neutral (see section 
17). STEERING WHEEL NUT 21. Reconnect the battery positive cable, then the 
50 Мет (5 kg-m, 36 Ib-ft) negative cable. 


Replace. 


22. After installing the cable reel, confirm proper 

system operation: 

€ Turn the ignition ON (1); the instrument panel 
SRS indicator light should go on for about six 
seconds and then go off. 

€ Make sure both horn buttons work. 

€ Make sure the headlight and wiper switches 
work. 

€ Go for a test drive and make sure the cruise con- 
trol set/resume switch work. 

€ Rotate the steering wheel counterclockwise to 


DRIVER'S 


AIRBAG ASSEMBLY make sure the yellow gear tooth lines up with 
the slot on the cover. 


TORX® BOLTS 

10 Nem (1.0 kg-m, 7.2 lb-ft) 
Replace. 

Use а TORX® T30 bit 


18. Install the driver’s airbag assembly. 
19. Connect the cable reel 6-P connector to the SRS 


main harness, then install the air duct, knee bolster, 
and dashboard lower cover. 


D 
Ne 
ALIGNMENT MARK 


23. Enter the code number to restore radio operation 
(see page 23-206). 


YELLOW GEAR TOOTH 


KNEE 
BOLSTER 


DASHBOARD LOWER COVER 
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Supplemental Restraint System (SRS) 


Dash Sensor Replacement 


CAUTION: 

@ Do not damage the sensor wiring. 

е Do not install used SRS parts from another car. 
When repairing an SRS, use only new parts. 

@ Replace a sensor if it is dented, cracked, or 
deformed. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer’s code 
number before disconnecting the battery cable. 


1. Disconnect the battery negative cable, then the 
positive cable. 


2. Install the short connector(s) on the airbag(s). 


CABLE REEL 
3-P CONNECTOR 


DRIVER'S 
AIRBAG 
3-P CONNECTOR 


SHORT CONNECTOR 

(RED) ACCESS 
FRONT PASSENGER'S PANEL 
AIRBAG 


3-P CONNECTOR 


GLOVE BOX 
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3. Left Dash Sensor: 
Remove the footrest and left door sill molding, then 
pull the carpet back. 


DASH SENSOR 
MOUNTING BOLTS 


V — ens MAIN HARNESS 
2-P CONNECTOR 


4. Right Dash Sensor: 
Remove the right door sili molding and pull back the 
carpet. Remove the ECM. 


ECM 


DASH SENSOR 
MOUNTING BOLTS 


SRS MAIN HARNESS 2-P CONNECTOR 


5. Remove the two mounting bolts, then remove the 
left or right dash sensor. 


DASH SENSOR 


MOUNTING 
BOLTS 


CAUTION: 8. Remove and properly store the short connector(s) 

€ Be sure to install the harness wires so they are (RED), then reconnect to airbag connector(s) (and 
not pinched or interfering with other car parts. reinstall the glove box). 

€ Carefully inspect the new dash sensor(s) for 
signs of being dropped or improperly handled, 9. Reconnect the battery positive cable, then the 
such as dents, cracks or deformation. negative cable. 

€ For the SRS to function properly, the right and 
left sensors must be installed on the proper 10. After installing the dash sensor, confirm proper 
sides. system operation: Turn the ignition ON (1); the in- 

strument panel SRS indicator light should go on for 
6. Install the sensor securely. about six seconds and then go off. 


11. Enter the code number to restore radio operation 
DASH SENSOR (see page 23-206). 


DASH SENSOR 
MOUNTING BOLTS 

8 x 1.25 mm 

22 Nem (2.2 kg-m, 16 Ib-ft) 
Replace. 


7. Reinstall all other removed parts. 
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SRS Unit Replacement 


CAUTION: 

€ Before disconnecting any part of the SRS wire 
harness, install the short connector(ís) on the 
airbagís). 

Ф Do not damage the SRS unit terminals ог 
connectors. 

ө Do not disassemble the SRS unit; it has no ser- 
viceable parts. 

€ Store the SRS unit in a clean, dry area. 

@ Do not use any SRS unit which has been subjected 
to water damage or shows signs of being dropped or 
improperly handled, such as dents, cracks or 
deformation. 


NOTE: The radio may have a 5-digit coded theft pro- 
tection circuit. Be sure to get the customer's code 
number before disconnecting the battery cable. 


1. Disconnect the battery negative cable, then the 
positive cable. 


2. install the short connector(s} on the airbag(s) (see 
page 23-294). 


3. Remove the right side cover from the SRS unit. 


SRS UNIT 


TORX* 
BOLTS 


bit 


RIGHT SRS UNIT 
COVER 


23-330 


Use a TORX® T30 


4. Remove the left side cover from the SRS unit, then 
disconnect the SRS main harness 18-P connector 
from the SRS unit. 


\ SRS UNIT 


SRS MAIN 
HARNESS 
18-P CONNECTOR TORX® 
BOLTS 

Use a TORX® 


T30 bit 


LEFT SRS UNIT 
COVER 


5. Remove the four SRS unit TORX® bolts, then pull 
the SRS unit out from the driver's side. 


CAUTION: Be sure to install the SRS wiring so that 9. Remove and properly store the short connector(s} 
it is not pinched or interfering with other car parts. (RED), then reconnect the airbag connector(s) (and 
reinstall the glove box). 
6. Install the new SRS unit. 
10. Reconnect the battery positive cable, then the 
negative cable. 


SRS UNIT 


11. After installing the SRS unit, confirm proper 
system operation: Turn the ignition to Il; the instru- 
ment panel SRS indicator light should go on for 
about six seconds and then go off. 


12. Enter the code number to restore radio operation 
(see page 23-206). 


TORX* BOLTS 6 mm 
10 М-т (1.0 kg-m, 7.2 Ib-ft) 
Replace. 

SRS UNIT Use а TORX® T30 bit 


SRS MAIN 
HARNESS 
18-P CONNECTOR 


TORX® BOLTS 6 mm 

10 Nem (1.0 kg-m, 7.2 Ib-ft) 
Replace. 

Use a TORX® T30 bit 


7. Connect the SRS main harness 18-P connector to 
the SRS unit; push it into position until it clicks. 


8. 


Install the SRS unit covers (right and left). 


